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file theore t i ca l par t of tite t i te t l* Inoliidlts a 
e r i t i e a t review of tfie Ohcimistry of f lsranoids and b t f i a -
viinolds m& liigbtiglits the reomit edvonoea to tbo aaa ly t i ea t 
teehfil<j«e9 a7»^llod to tUelr i so la t t tm ana s t rao tura e laotda* 
t l o n . 
file w^rk a&Berib&d ta tu« t oa s t s ooas is t s of two 
fierta. tisotatlon ana oStaraoterlgattoa ot fcba blilmr&aQl&a 
tram tho p lan t s of d i f ferent families wore diaeassod In tli© 
f i r ^ t nar t of th© t h a s l s , Seooad par t laoludes tii® i d a o t l f l -
oa t ! OQ of Isoaars trnm olistlnato alxtutras of blf lavanolds, by 
th« study of the i r bofiKylatod d« r lva t lves . 
z 
tuolft t lon and Chiir»ot#rtgation of Btflatratiotdat 
4 tmttA>er of tiifltfrftitoids of d i f f e r e n t ser ies nere 
lsolfit<»d and oharaoterleed hy CTV, mxi and aasa apaetral etadlea 
frnm th© following four p lants . 
( t ) Cnpraasua Ins l tan loa var* bentbaMi (Copreseaocae) 
( i t ) Cnpreasua goraniana (Cuprossaoeae) 
(111) llht]0 sesjlalata (Aoaoardiaoeae) 
( I v ) i^noephalartoa T l l l o s a s (iamtaoeae) 
( l ) BiflayoR<t» frotit tfte le«y«»« oj^  Cttproaaas las l tan loa v a r . 
bontha?flt (Cupr<i9faeea«)» 
The nhenolie extrAotlv^a of ttir* leaves of C« l a s l t w i i e a 
o n r l f i e d hf usual ntthoda gave three ooaq^aot spots (TU:» s t i i e a c e l | 
^i»r, 3<lidiS}, labe l led C L I , CLI I and C U X I ( 4 a o r ) l a the l ae reas -
lag order of R^ va laes , Saeh f raot ioa were atethKlated aei>aratelr 
%r dlsMttif l sulphate and found as atseato aad eapressa f laraaoae 
hexa<«ietti]rl ether (CLI , G U I ) and hlaolciflarone penta nethjrl ether 
( C L T I I ) . The fn l lon ing f i ve hif lavoaes hove been iso la ted 
(CCD and 9tiC), i d e n t i f i e d and oharaeterlsed by eoMparisoa wi th 
attthentie sa^^lee ( H . va lues, ; i .p . , «.Hi.p«» eharanter is t is 
fIaoref)e«no(} tn UV light and Mn studies) of their astlqrl and 
nofltyl d«rtir«tlvi»a. 
CM 






(B) II-4* ,I«<4lytT*>S»I->7»tl->7-^eatftti3rdrosy,t-l*-«-«0tl:^l 
The position of the laethoay group was assisnod hy MA 
tttndle<i of Aoetate derlvattiro of CLIIS. Tha two i l a g l a t t dua 
to t>Q,If-^ ( f 2 .d3,Y2,94) protoaa ladleata tha prasaaaa of 
two aeatoxjr uroaoa at poaltloa 1-7 aad II-7« fha t«a aata of 
two datiblatM at ooaltloa I-*r,6* and I-3%5* ( T 2.39 a s d ^ a . i s ) 
and at position 11-2* ,d« and II-3* , 5 ' ( T 2.d9 and >r a«»4) protons 
•ugKo^t th« presanoa of a^mthojty group at 1-4* and iMatoaiy group 




A I10W Mtlmonet l-4«-«O-.a0tliyleiipr»88Ufl«voii© a»€ 
poaoeRni»9fI«voa©-il are lietng ronortefl f o r the f t . r«t t lrat i » 
( i t ) Rtft«yaiiot«t8 froat th@ lem%n of Cupreaeas goyantiino 
the pheaolle i txtraott irai i of ttie le«v«i» of C. govaaiaaa 
• f t « r ii«$tittt mi r i f lo iAt io i i r<ivettl«d l l i r«« eoiqpiAet bttii4c ( f y# , 
• t l l e n f « l , «lpr, 3St0iS), C6 I , COtI and C a i l l . rroai tb«so 
fmo t to fm f l i r * iblftaYanolifs hm9 b«»i} IsolatodI (CCO and »US) 
wnd olmrao t o r i sad br (IV» ^^H and «aa« apaotral atadlaa aa> 
* Oateetad bjr rUS. 
5 
cm 
(A) )|fii«ntof loiroae 
CGIt 
(4) Tt>^oo«rpt3^aflmontt-'A 
( B ) T«4*<*9-^etl3yleti{ire?}(9tttlairoiie 
CffTTT 
(A) I»oerypto«ertn 
(111) !Hfl«yone8 froa th^ legy<?i» ot atms seiatalata (^naoaraicuteae) 
Tb® following thr&e bitl&foaes bm@ bdeii i so lated iPW, 
a l l i o a gnl, ^PP, 3di0t3) and ctiariK»terlxed bf NMR atitdies of 
thair mmthyl dartvotivea fro^ a the leaves axtraet of ^ , aaaULalata* 
(A) 4«5«nt<»flarona 
( B ) %i«tm»flapr?>n« 
(C) ftobttstaflavona 
( i r ) Wtflgyonaa froa the laayaa of Sneaphalyrtoa vi lloaaa t«f«i. 
rron tha aaatoaa txtraats of th* dafatted laairaa of K* 
• l l l oaua , f!va hiflaranoiaia oonatltyanta (EV^ ^ - fiV^) of aMaato-
6 
fl«roii« «(%rtefl have b««n isolated {PL£, a i t loa K«i, nVF, 38»9f9) 
and ohar«otArlxe<l by H^fR of their .netiurl and aeatyl dorWattTos. 
• «:V- - ^oiioW)-««tti3rla»s«ntof lerona 
» V^« - !>l-^-«0thyl«»eatoflanronra 
p.y^  - Sci£Hlopltrain 
py^ - f-4%fI-4*,I-7,Il-7-Tetra-o*aethyl,I-S,II-<5-OitQrdro«r 
^ " l - a S I I - s y bitlflnrone. 
• r>(<>t0Otdd by fl iC. 
7 
T<l<*iiUfie«tH>ii of I»o«»r» fro» Ob<ttaat» llartorf of Btflayaoldiy 
hy th<i wtady of their BoiiKrlat«<l Porlvntif^gii 
In an effort to idonttfy tho eottititaenta of a alxtur* 
of laoaarie btflaronna c^tained froa Capraawia iuaitantoa rttr, 
banthntatt Cnrr* hy tiifapla nrooedtiref Ita tiaafaortatioa Has booa 
oftrried out. I t s u t i l i t y for tho Idaatif ioatloa of naturally 
oeottrrinff parti a l ly tsetUylatad btflavonasi tiaa Deen esta^Uatiad. 
QeninrlatAfl prodtiota sbovad uarftad difforcaoe in tbeir H^  •alues 
(fUD-^tltea gol, Oenaaao-StSiylaoetote-Poraio acid, 4 4 t 3 t l ) . 
Coni|)oundq Ciai (ll^ 0,3) and CTiJII (a^ O.Ti) obtainod by PU;, were 
t4etitiflad aa haira-^-banzylassentoflavoaa and &oara-0-b«a«yleapr«a»ii-
flavone by «N^, nnn* and ttt spaetrosoopy. 
Tha -OCHj,- pjcoton* *« haxa-o-benjsyla^entoflarona anCi bexa-
0-b«n«ylewpr«»8ufliCTron« apoaar batwaan'f4,S0-4l,0l andT4,7a-9.oa 
r««i>aett¥aly» trhlla tha -OCH3 protons of baxattathyl atbar of a»aato-
flairona mnA etipraaaoflafona appear betveeoY9.94-6,34 aadTS.»0-««a* 
reapeetiTely. Thi« Taluabla information eoald be saeoeaafally 
applied to the Identif ieation of partial ly nethylated obatiaate 
nixtnrea of biflavoaea. the aixture oontaiaiag partial ly nethylated 
btflaronee of different eeriea a<}uld be bensylated and poaitioa of 
>OCll, alrendy praeent oan be aAalgned by apeotral atadies* 
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Date 
f i l l s 1« t© « n f t l f f ffit«t t l i i i tuiiHfe iimmtitmtd 
in tlTC^  tfweis #ntitl0«J *iliaf C^a«J.sf ry of *4iit«iff«il 
Pi« i^t«%i*» itt ?is# ertQ^ffiRl (mtk &f %>lm ewrlliSato ©rii 
I& a^ l i aU la i^ o» su to i on lon f » f t f io ©yrafcl «jf ?%• ^» 
^^m® 1« CJi#raifttfif, 
I t gtir«s toe a ^ e a t p l^Muro to ttxprAsii or 4l««p 
fif»nfi« of grat l t t iae to or , ''I* I I ras tiodar vtioae able caldanae 
Ana oontinaAd int«ire«t^ I ooaltf ba «blo to oarrjr oat a l l 
thA<iA r<fS(iarohe8« I t I s an opmrtunity^ to ei^reaa aiy «lao«r« 
tfiftnks to ?rotm M* llnhm^n^ ifeaiS, &ep»rtaofit of CDe^ttiatrsf, 
Ul i iar l i Mti«lt» nn lv^rHl ty , .Ulgarli» for b i t .tetay s t ismlat i i ig 
dt^etissiotis nn6 providing BB the aeo^ssiry f a o i l i t i e s i n tlio 
*)epart«ent for exeootioa of tho work. 
I alao «mitd Slfsi* to ei^rosa my appreciation to 
Prof , *J, fCawano (Cnlveral ty of MagaaalEt, Japan) for tiia a«lp 
I n a^«»otral 9t«idl«a and lilftil jr lnd«bt««d to nr, Missasi U. ^ban 
for his tclidl In t^ ras t t oonttmKHia h9lp$ aaoo;traget$itnt oiid aany 
•ft luabta <flii(m«9i»n«« ftitmiia atr% al«o daa to w laboratory 
e««t!«iai|ii«a for th» l r gwrturous li®lp and ooo{>«ratl»a tnrongbt-
mtt the wnrk, 
Ftnat t r t M a t tbank to TJGO and USlft for prov ld la t • • 
f tnanela l aaalatanaa* 
( l i , i4olia«MM4 faufaaq > 
m!«m«l'?IOS 93*139 
CO^tiJSIO^ • . . • 140-143 
r:Ti?Sfii''r.WiM* • • • • • . • • . i 43 - id3 
3 , i^mf - If 
m<«;U3310?f . , , • • • • . • 104-.1T4 
4 , 1l^W0fSll«P«f , . • 1T8-190 
imonjTic \h 
r>«irli}i tl ie Immt f«v y«ts.rm th«r« hm» li««a a r«vi tr t t l of 
tftt«ir««t to t l i« otieslfitxy of f l w a a o l d * * ftie tera ei}v«rs a 
Inrs^m gri»np of ant t tml t j r ooeurrlag oonpoaads I n «Mo£i two iNiastao 
tingii mrm l inlct*! by a propima bridge (C|J<-C-C!*0-QQ) ©xcapl i a 
iAOftftvoR#ii I n i^ tet i the arra»s«««ot i » <€^-4:-c«-C). rtoa 
% 
fli i^fiiiotdls Inoladet ohaleona«ii» d[tlir<irochaleoa®«, aaroaos, 
f l»raaoatia, ft«voa@s» tsoflairaaesy flsyonot'j,^ 2ia«^liiydro(ls»roitol» 
Cflifirftisoaoto) fta9«n-i^,4«tftols Oettaoaiitboorcmidiaa)^ aatitio-
ofanldilaa mnA eataobios* 
Tli# f l r a t f lavona to b® taolatea i o the pur® forai was 
a l r r a i n frcm popttlar linda, {*attar atu^li^s oa p laat oolonr iag 
MMttars tad t o tlio Isatat loay atracilare d#tar«dlaattoa imd 
airattMRta of a larga aniriiar o f fli^raaotdia* la ibana eospouatfa 
tl i« o id i la t lon t « v * l o f C^ l i r t%a var laa f roa tfiia toaaat I n 
aataaitetn < I ) to thtt i i lgtiast l a f la roao l ( I t K 
// \N 
it) ( I I ) 
r i i * fltfTfttioldii «r« of eoMi«rtti«l l i i l « r«« t •« ant ioxidai i t i 
f«r ruts and o i t * ^ * * ^ , Tti« M t l o x l d w i t |>r»p«rty of « aoativr of 
flmrwioids hm %ooa t t u d i e d . »ot»lnotlii M d eossypotitt iwro 
etii lavil ttik tlh» itoot fiot^mt ma4 of oooaoaSe i«^»«rt«eee I s t&e 
timiilfiK of toathor, tl i« foimwntotlott of t«a» tli« aiiatifaetiiiro of 
eoooii and I n tH© f lovour <]piatttl«« of foodotaffo • • 
^a^roifa i>hralologl<ral a o t l « l t t e a liava l»«aa altrl&ratad to 
flavanolda , ftio {lotaat aaat of f lavaaolda miy ba l i i i l ad m 
vitamin P aettvl l j r^ d l u r a i l o iMtttoa, traatiNtat of al lergy» 
ftrotaotlcia agalnat x-raxa aad otiiar rad ia t ion I n j u r l a a t 9<Ar9 
of fro<itliltai» ant|t»i»etarlal a o t l v l t r t propHylaotlo aet loa* 
Oftatro^ffflle a o t l v l t y aad eoatitttaoiir <jffoota • 
naeunt addit ion to tb ia elaaa l a *B l f lavanoiaa* , Site 
biflffvaaolda are ^ r l v a d froa two flavoaa or flavanona or 
flavanoaa<»ftavon« onlta fMd ti<%ve baaa aoatljr l ao la tad froa 
fTyaaoaaaraa. Imonp; tlia aaglo«paraa» aoaa plaata Haloa^lag to 
S A 7 ^ il 10 
Oat t l faraaa ' » F.ophorlil aeaiM ' p Capri f a l l a a a a a , 4raaa«;oalataa t 
I I 12 
O^^hnaaaaa and ^aaardlaeaae » and aoaa faraa l ia loaslat to 
IS Satai^aatlaaaaa h&f toaaa fawid to aoataia U f l a v a a o l d a . 
C l a a a l f l a a t l o a af BIf lavaaalda 
fhm HI f lav anal dt a i r too o l a t a l f l a d luidar two ai4a baadlafat 
(A) C'-C I takad ni f tavaaalda aad 
( » ) C-o«c l la lcal Bir iavaaolda* 
rii«y hmw iHiAii f t trtMr diTttf«4 Into t l i * foll»«liig • • r l « « t 
<}0|ii»a<li mc tifioii tii« a4itiir« «ad th« |><>ftitloa of tinkftg* or tli« 
«<»«» t i t neat «oao««rte nai t t* 
1* ^«ttt<»fl«yoft« Bmrlmm 
THirtio »ri» 4oriv«d fro» two Aplgeula anlts »ttl i / " t - 3 » , 
lt«^J7 Uiilii»l{# unit «r« r#pr«»»«ato€ by 9tirt»oa airaalmra wltti 
«««»»toniivoa« (IVa) m tli» pareat eoapooatf (Chart - ! ) • 




(a) AMiataflairaaa^^ a 
C8. (H) i . r ^ ^ a t l u r l _ ^^ 
(^•itaoiaflaraaa) 
a (« ) i«4*«4)«if«tlirt-
(Bllaliatla)**^*® 































































( a ) I - 4 S I - f « I l - T - t r t - ^ > - C83 C83 H 











oa. ( o ) I - 4 » , I I - 4 « , I « T , I I - T - . Ca, ©tg H it 
r«t ra-OHMtHjrt **"'*^ 
(p) T - 4 S I I - 4 » , I - T , I I - i , OR3 CHg CII3 Cttj GB3 Cttj 
11-ft-flaxa-o-HNitlijr I 
(ONAilT • I ) 
5 
33 
T»«rtv«tf fr«« iiftriii(«ftia tmA mm «|itg«mifi «Mat «itli 
/*l-?l»,II-sJ7ltiik«tii , and mrm r«i»rftt«nt«4 liy ttir«« •<>«»•»» vltli 
3tS«dl!ir4lr«>a»jmt9ft«^«Mi« (tm\ im the pmr&at iKis^ «tm«l n»A i t» two 
martini ««t!i]rl •ttiffr« (::bart « II)« 
(V) 
«t «3 *^3 4^ h h 
a 
M a R 
CH, n n a 
H 
can. 
Ca^ II ii « G»i^  (M^ 
(caA«r - I f ) 
6 
$• Tittrtfiy<r»—»«t«ifl«ir»if S»ri«t 12 
tlirn* Rtw eto»«l|r ralMfid Hlflavon* A«B and C liav« ti««tt 
reii«atly Isolated froa dafattatf aata of SfaAaaraaa aaaoartfttw • 
Tlia ft rat of tbeao Ha« baaa otinmotorlsad aa t t a aettiyl atbara 








{M^)m I -7»t«4SII-4*-rrt«0«Mitbyl-I«$, l t -9 ,II^*« 





(ciiAiir - I I I ) 
Tti« 1>tfliiirfiiioa«s 0 and C har« also b««n eliar«etttrls«« 
Mi ti i«lr iMtlirt •th«ri/eorr»t|^oa«tiiit oballcoiit mitliyl •tti«ra« 
3tigg»at«dl strtietttrcs «r« i>*««tti/i <i«rivativ«» of 
/ * I -3Sl I -9_7 l» la«r t i i i»m« ( V l l ) for tb« formr i i»a/"l -^» t I I *sJ7 





4* Capr»«tttflw(yt»n<i a«rl»« 
ni««e ar* d»rlv«4i fr<Hi two aplt^nla Halts « i t t^ I ->8, I l«-8 j7 
llakcif* aaa are r«i>r«it«at«<i by «•••« aealiara* CaprtsaaflnrflHia 
(tXa) 1 * tteo fi«r»at eo«paua4 «^tl« %h» otiiar atx mrt i i » 
ffartlal itAthyl attiars (OUart « I V ) . 
^ 2 ^ ^ ' ^ ^ \ /A^Rfe 
)R4 0 
(t%) 
M (a ) Ottprna^iaflAvoas 
i%\ I-T-0-M«tliyl^^*^^ 
(o) I - t , n - T - D l - i i - « a t h y l ^ ' * ^ CH-
s 
H 
(«) t-4Sl-T(or I I -4SI-T) -
»t-o-«ethyl*** 
(•> t - 4 » , I « T , l I - T - T r l - 0 -
aatlixt as 
( r ) I - « « , I 1 - 4 » , I - T , f l - T -
Tatra-^HMtaxl^ 



































{mmt * IV) 
9 
5 . ^»»«>f«rrffn<i'-A*^ 
40tf 
Stiftra«iiifi]fMi «t al« hwfm r«e«at ly iso la ted $l«stt8f«rroa«*A 
frcm th« fit««#ii» of ^oaaaforroa* This i a dartvad froai two 
aartngaala aal ta with / * f • 3 , f I - J ^ l l t t i c a « a 
OH 0 
ix) 
«• ^f»*f^frrff^ 404 
.404 
«lt««af«rraa-S was foaad to ^a 4artTa4 f raa a aarlagaaia 
and ftii apl faala oiitt tHroack / ~ I « a , l t - 4 | ^ l l a l i a t a . 
10 
HO 0 
H O ^ ^ ^ v ^ O ^ / / \ \_0H 
These ar© derived from two nplgftnln m i l t s ^ t t a / " l - ^ . I I - s J ^ 
l lnkAge, And nr« represAated by f iv« aeabers tdlth agatuisftairoae 
( t f l a ) ft8 the parent co^fNiiid (Chart - V ) , 
( X I I ) 
( • ) A i« t l i t « f l i ( r« i i « * * * • * • 
(h) I - . T - 0 - « « t l i r l * * » ' ^ » ' * 
( • ) f « T » t t » f , * O t - o ^ « l t o t ^ * 






















(OBi»t - V> 
11 
i , ftoliwtaflavttao Hmri^m 41 
rtii« el«s« ha* b»«fi repro«oiit«d by rotiast«fl«reii» (Xt l i ) 
tfm i}«r«nt eo^wtnd aad i t s »ooo and (ti«««thyl atHars • 
fn««« nrm «l«o <l»rlv«d fro« two aplgeoia u a l U with /~ l -3»t I l -#J7 
Itnlcimo* 
0 > - < ^ 0 H 
H 0 
<>• B(*n H#rt#« 
(xin) 
Ttiaio itr« darlved frcHS « aaringaaln aad wi apl4<»iila or 
tttt»»lta aal t «l tti ^Tl-Syll-fl^tinkitg* aatl ara repraaaatad bjr 
•Off-It (ttVa) and S^-I I t (KfVg) aa tha paraat eoapoitada 
raaaaattvatir (Cliart - VI)« 
RiO 
^T"W~' 






























(a) nm^ttiHwlln^ y S,49,4T 
r I Av oii»/fiaica i * 11 a I 




• ( f ) T f - 4 S T - T , I I - T - T r l - «»Cll3 OI3 ©I3 H M il 0113 
(C) HGII- I I t (TRi l tata- H a U 11 N H U 
if9lk#fi»t f la rd i i * 
(CtiJIItf « V I ) 
•9)r»t l i t t l« 
13 
10, wen 3»rt»« s 
,s Two nwv uniiY<»n«9» ^ail»II m4 91^-tII* ttinr* IMI«II 
•mtii*«la«<t hy ie^yArogenntion of satl-li anis iifjti-lll r«o^ootl¥«l]r 
OH 0 
(w) 





£ \ • $ , I f - « J » t f I •»•»• (w6H-t 11 r 
(CKAftf - V l l ) 
I I . Sft^yryi*'"-****** 
Tlilo oorto* ooa^rlaoo of rodtieod hotorooyolie oyotoMi. 
Fivo aiMi^ro or* r«ftorto<l to ooeur ta noturo (Chart * V l l t ) , 
14 
Tiller fire derived froii neriageoln Itnlced witti • nartasealn or 




(e) II-4»-f'-ei»%ttiyi 0!l-.3 ClCoIafl^one) 

















(cnmt - VIII) 
13. lT *S^ l -^ ; i l -g .» l -S ,^>7 ,n>T^< i f f« t iy^re | r / " | -3 ,n>3 j 
Hi flevoBe • 
The teriee ef>«|iritiag of ontjr one hae been eyatbeeixed 
by oiri<4Atiire eoupUfiit of •^igentn • 
15 
A new "Series of t tatural ly occur r ing bifldvoods hme been 
31SI1 isot^ito^ frttm TalwanlQ orrptoaorlot^o* a® tli© parent and i t s 
none mnd <SI-aet!i7l ethers (Ctiort <• 1%}, Tbose are dsrived froai 
ttm apt g#aln uoi ts «1 tb / " l -3»,11-sj^**nkag©• 
(xrixi) 
S!lk (ft) fAlwfttitfifl«v<»a« 
(b ) I-T/II-T-«»-«tttiyl 9511 
(o) f t -4» , I -V l I -T-DI - tJ-












(CfiJUIT • IX) 
IG 
«Ott 14, «tni«fl«yon» 
"flilii 10 <l«riv«a frcHt ii«rlag«atii «a<i ^pigiBiiitt ua l ts l iak«d 
0>-^-0H 
(xixa) 
f^. '>hn«fliiy«ncia«i 40b 
riiA itraaft^wmioai* has beea iaolaie<i irom ttie i^ eed ^era^l 
of ntraa aaeoffUflSKia* Ffti^ l a dorlv^a tram l«i> narlaftaatn units 






thin l « «trly«d f ro* two aiirlagttalB aa l t t v t tn / * I « *d , I l «< l^ 
1tfitm|t» 
0 > - / / VOH 
(XX) 
Tfit» Is e»rtir«d froM s-c-aet^lgttakwiiiitii aa<l ii|iii«alu 
with 2 ~ f - 3 S l I - 8 ^ l l n k i n « * ^ * . 




Thii eoi^oaiKt has r99mntly 1ie«» isolat^ai tram tti« l««ve» of 
Oaretata itoloti^ turn* f t 1» a dlwir of aariagaatn aotf SfT-
dl?Yf4froiK3f chroaona tinlcad throagh/" l -3 ,11*8^7** . I t a iaolat iaa 
hAff tatro'ttto#<l a aair aarlaa e^mprlalag of flavanoa#--cliroaoa# 
atruet«ira. 
W» C-ti.^; LtnlEod Btflavaaoldia 
1 , aiaoktflayoaa aartaa 
Tli«a« ara <larlva<l froa two aplgaaia aal ta aitti/*'l«<4*-a-l![-4t7 
t iakafa. Hlnoklflavooa ( t t l l l a ) ts tb« paraat eoapoaad wltlat 
aty atliara «» i t i part i at aatnyl athara (Ctiart - X>» tiartiar 
Ulnakiftairoaa aaH I t s darlvatliraa vtra a a a i g n a d / * I - 4 * - a - I I - s J ^ ^ 





( • ) ^in0Wflwoo«'^»^*»®^ 
( Nfeocirrptflwirin) 





( f ) T-T,tI-T-M-0«kl«tHyl-
5S 
(ChMMMoyiiarl a) 23 
(Orypt«««rla*li) 
• (h) I -T,tI-T,II-4»-Trl-a-
S H H »4 
n II 
H 
Uff^  H 
U 
H 
cii^ ti a u 
a B u a 
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{cumt * X) 
•srnti i t t io 
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( tt) If nolEt rtmomft -4• -O-II 'Sj 









orij C1I3 cUg CMg 
u 
Tfi« volt MMliAr (XfT) of til ls ii«ri«« iia» t»««ti isolated 
froM HstiMsqnlols gtfptostrotioldiss siMi Qress apaoiss ' • 
(xar) 
21 
OeliiiAflavoa* (txrx«) tii tii« parent oo»|ioiiiid wltli thr«« 
otli«r« im I t s i»«irttal ii«t{qfl otliar* (Chart • X I ) . They ara 
4«ritrad fro* two ai*li«nla tiatta w i t h / " l - s l ' - o - H - i ^ * ^ * * * * 
o_// \^  
(1CWI) 
13 ( a ) Oeh«afl«voa« 
t 3 , a t a 





























U. lOAoatiliia t t ftt/^'^^ Hmm i«ol«U4 fttkuilsid* {XX9Um} 
and tiiloAtMitA* (XWfli») frd« <4ttretiiiii tftoatii and ][«»tto«>« 
olrjTMitinit^ ( t w i n ) fr«Hi 0sreli i la x«itli«4[^a»c» 
O ^ ^ ^ y ^ H 
H 0 





/ " l •S , 11-STZ-Binarl ag«al n«I I • t - u 4 3 •ftlacotid**^ 
A ii«» lilflarMioiit gtaoostdl* baa r«o«tttl]r bwiti i»olat«it 
# 1 fron I3«reinla «Mittt f lora • 
0^^/ \\_0H 
/ / \^ H 
OH 0 
ixxix) 
a a Sloeosyl 
24 
tli<i op»tto«t M t i v t t y t o l»lpli<»ayl» i s dii* to tbo 
rftSitrtot«>4 rat f t t i^a of thai b lphei^ l sjrstoa v l tb muttloieutiy 
Iftrgo ortho ( i t ib9tlta«at9. thin phonoaeaon in kaowa «• 
*8troptii«»erl»«'». fUrner «B<1 S«o-P«yre > a # U aaa aeayoo 
In ttn^lr attttlies of optiont aottvlcy to Mph«iiyl sufignsted tu »t 
thii ftffeottvo nixo of ottho substitueats oondlliotis tti« oootarronoe 
of opt ionl a c t i v i t y . I f the ortlio s u b s t i t a ^ t s are s u f f i o l e n t l y 
%f*Tgm, t^«F lfit(Rrfcr« with «n© anotner l o coplaner ^os i t ioa , 
( i t ther by Bflc&imiioDt or repulsive aotlon of the i r f i e l d s of foroo«. 
Only i n th© noaeofilaaer positions thnwrn 13 rooa eaougli for a l l 
9 f thKia, the ttfO l»Qtieftii@ ringa aro thtis i o ooaxlnl aon^-eoplaner 
oonfl<?tir{itioti oonpHte ro ta t ion i » , t t ierofore, prevented and 
oDtleat r<%iioltitlon beeo«e« possible, 
the h i f l«iv«iioidii also inoorporate a htptieiisrl »yataa i n 
tKittoli at laaat thra«> oat of Xoor orttio posltioos ore subfiti lu ted , 
Tfia opt ioal a e t l v l t y i n hiphotiyl typo blflavftooida i s , th«r« for« , 
at t r tbat f td to ttia phenoaonoa of atropiaoaarioa, tlowavar i n 
ftelntjiatin aad tti« atabara baloaftin^ to m sariaa tlM opt ioa l 
a o t l v l t y mmr o i t l iar lia d«a to tti« asyaaatr ie aoatra (C^) alouo 
or t o both t lM aayaaatrio eaatra aad ras t r io tad r o t a t i o a , 
A largo aoaliffr uf aatwral ly ooaarrian o p t i c a l l y aotivo 
b i f laraaoldo hw boan raportad, m a data ! la ara givoa i n 
Tabla ^ U 
25 
tmu - I 
Rlft«r«i iotd« 
•^^D'cpyfiSlnt) 3 0 t t r o « 
3, ^«(%ntof1{ivoii« • 100 
3 . na|>r«ia«iartAYOii« • 63** 
4 . I - T , i i - ? « o i - o - « « t h y l • 65* 
S« ff yy * 3 7 * 3 
0-aothyl oupreti«] ftavone 
f , t - 4 » , I I - 4 % I - T , H - T - ? « t r i i - • 41® 
n-i!i0thyl ««p»tttofl"fVon© 
8 . Knynflmonm • t^^ 
^ , F>j1nigetln • IT* 
10 , ?O(l0f»arfiasriavone*% • 6 * 
t l . T I - * » , t - T - r n - o - i » t h y l - 5S® 
•ff«tHl«flatr<Mi« 
13. T*7«0-ll#tlirl AffftthlaflaToae - 90* 
I t , l - T , l l - T - M - f i - « i t h r l - i a . 5 
• f at hi s f ! « • • « • 
14. V«itlia(Bli3raB*ttl4« • 40* 
l i « T t -7 -0«««t i i r l ttMatofliiroaa *• I S . a 
1» . f - 4 % t I - 7 « © l - 0 - i i « t f i y l • a2*7 
MMMtOf la i fO t t * 











Garolnla aoleata 47 
60 poctocarauB g r a e l l l e r 
aob % » t m a paltiaratoni 
f t f f 
Arwiaarla b l d ^ t i l l 30 
99 
31a 
f t f f 
40* , h m * 4 * , e I * , d » as* and a • ao^ 
26 
The fir(^l»t4 of stmott i ro i l^toriAiMUim of biflairaiiotds 
i i ft <$f)apl«ir ono beeimso of (a ) ooourroaeo of »or« than ono 
Mftonmtioiit I n ohrn)aatOj|rA>)hie«llf tioaogoaoouo trmotiomn wttu tiio 
r!t0ns0Qti«fit d i f f i o u t t y i n th^ir i s o l a t i o n in pure for% 
( t i ) t t i o l i M l l t f i n ttKuol orgRiiio j«tjlvant«, (o> tJio ( i i f f l o a l t / 
i n 9X»et toontton of >$<*^ <8't^ )yl i n p a r t i o t i y (notliytat«<t d o r i r a -
tiv<»» of blflaTOno» nad {A) thm I n t r i o a t o pr&tlttm of a»ta£>ll»Uin& 
the int<ir fl«v«not<1 linlcago* 
f£i«r0 aro trarlott.H) aet^iods gsaoralty aaetl tor utruotura 
d o t e r « l » . t l a „ ,«o„ . , , o l « r r . , e t l o a « a , a „ r . a . t i o n ^ ' " • • * ' , 
•fifiyslo;^! nattiods and ayatt iesi t . Ilio pli3?»ical eiatiioda ead 
ayath««tfi are of lc«y iMportaitoo for eoaplota strtiotaro oluoida-
t lon of b i f l a raao lAs . 
^ t i f l o ^ l fytho^f 
l^a ]i)ir<ileal «atHotfa gaaaral ly ai^plofad i n tHo i d a n t i * 
f l a a t i o a aad a t raet t t ra l analjr'^ia of plant pisaanta ara ahroaato-
frafHiy* '"**» * * • * • , ov''®, 18^*"^* , nm aad aaaa apaatreaatry, 
laaag tliaa tba naelaar aa iaa t ie raaoaaaoa tpaotrooaopy aad aMoa 
floaatroaatrr ara aoot aopkistioatad dapaadaUla tools for iiia 
atfQOtara datarainat ion of f l avano id* . 
27 
% e l » y ?lfiii«tt» Hf»»ii«wf (^Mii} jlp»«ytre»y>ffy 
fli« «|»ptle&Uos of !^u apttetrotoopy bat proved to bo tb« 
«o9t poworfiil tool in tHo utructuro <lotor«dlQotloa of flmriutoids. 
T)r tti« itiio of mn titadlos of s t l / l dorlirotlvos dotitilo i r rad ia -
tion toerwl <|a©^** aolvoat InOiiced ahtft atttdl«»^***»®*»^^t 
tanthfffii^o in<^o«d ahift atadina ( U 3 ) , ntaotear oirorhauaar 
of foot (» ,o,o*) ««i*f C-f^ Pia «p@otroteopy* , ooio eaa coae to 
thA Ktmotttro of flavfoioid ooearring • • • » i s aioor quantitios 
wtthmtt t<{<!lofi9 aiifl ti«e eoaaamiair ohoaioai dogr«latioa luad 
»3rnt*iii«ila* 
The vftttiidile Qotitritratiofis l a this f ie ld bave been aad® 
&F nattorhna and ntghet^®, 54ol»ry'^®»^, lastloot^*, ainrlc-Uwia^'^, 
K«w«no^^»^^ and ;»elt©r and Habana^***^"**^^. 
Tho flioiit oottaonly oeotirriag liydrojrylatiun pattorn ia 
aataral flmriHiold is 4*,!l»T-tritiydroxy {%\€i aystoa* tha etionieal 
sh i f t t of tti« protons of r i a i 4 «ad n prov^^ to bo iadopeadoat of 





Th« two ^-rlttf proton* of f IflVfiitolda with ttt« SfT* 
hr«lroKftiitloii f»Att«rn {!•• rt«t to two dtmblwt {i m a,S j^s) 
betw«9a "^  1.3-<4,0 frow t«tranethjrt s l lano. there aro, auw«iror, 
sanlil iMit proaiotftHle VArtation In the Gtio«ito«l sitlfts of tlie 
C-H And Co^ iirotofi itl^aalsi i1«|}f»ttding on ttie 5<» AII<S 7-> substitueats . 
fn flAVpiion«»i th® 6,S praton*? s«lv« a «tgiiRl peak tjear T 4.03, 
with t?i0 addition of a 3»hy<lrosy group (flavenunols) tht* oh«wloal 
«ihi fts of tfififie protons are s l i ght ly altered and ttie pattern 
c!i«ti??e« to a v«iry -strongljr coupled pelr of dojttilots* flie 
fjrofli^ ooe of domblff boa<3 la ring C of flijvones and flaronols 
eauses n marked downfiol^ .«!blf t of these peaks, again producing 
th(f» two doublet pnttern. Oat of 0 - fwad 3 protons, the lat ter 
enpf^ or** downflold, 
ntnf n 
Ml a-rlng protons appear around T 2 .3-3.3 a reft!on 
separate frow ttit usual \ - r in i proton*• The slgaal* froM the 
aroantte protone of an unsubetttoted B-rlnf In a fluraneae appear 
mm a broad peatc eeatred at about T 3.S9. In ftaronea, the 
preaeaee of C-ring denble bend ewise* a shift of the 3*,6* 
preteaa and the apeetrua ahow« two broad peaica one eentred at 
^3 .00 (a»,fi«) and the other at f 3.4 (3»,4»,5») . 
20 
^ t h th« tatrotfuotloii of « 4*«4iydr9zyl gr<ni|p» tii« u-riag 
pratonn mopmmr vf r«otiir«ty as a jt&ur p«iik {lattoriiy tMa i s 
e«t le4 AJi» pattttm* Intrortactlon of one «oro ouliotltMeat to 
rlnn; n fivoo tbe nornml ^^ C pot torn. TI10 h^rdroxyl iroui> 
in«>r««A«fi the oMoldlnf on tho «<f|«e«at 3*»3' protoas oadl their 
p«iilt'i more •uHotftntialljr ii|>fl«ld. fbo 2%#* protons of 
flPivnnonfun F^iv@ alj^nale ©enlredl at about r Z,^5, 
^im. c 
Con«il(farable vartatlon» ara g< i^i@rallF found for tQe 
cbCTSIonl »!tlfts ot ttio C-rlng protons among the sevoral 
tlftrnnoi6^ ola<^»e»* Por esra^pla, the C^  proton la llsrronat 
liven n nharp »ln/?lat n&ar T 3 » T , The C^  P*'****»a ®' tsioriavoaeji 
Is aorwally ob*»orvad at about T 2,3f g^ila th© C^  proton in 
fletvnnonns to Rollt by C^  protons Into a doublet of doublet 
{'-J- • ^ '^«» ' * . . - . • ti ^ITH) flwd ooQurs near T 4 . ^ . riie two oie ' trans 
C- f»rotoB« ooeur as two quartets (J., • 17 a«) near >r3«3* 
^ ^*3a-3b 
'io»»vert tber often appear as two doublets alaoe two eli^nals of 
eaob tftartet are of low tnteas l ty , fbe Cj proton la diuydro-
flaraaols i^pear near v 3*1 M a doublet ( i « 11 Ha) eoupled 
ftl 
to tHe C«>3 proton wbiob eones at about \ 9,9 as dOttbl<fts. 
In tbe struotttre elucidation of biflairaaolde aertala 
ttseftet InforiMtlon ean be obtained by eonparlson of tbeir Mattt 
speetra witb tbose of tbeir eorrespoadint nonoaers. Sueb a 
oO 
ofioletty h(»««T«r« 1« eo«| i« l l ln ( tout by no • • • » « i a f a l l i b l * . 
Cc»tt0«rt<ioii of tho V4R s(»«etrii of n«t i i r l mi noot f l diorivali'roo 
or s hlflisrAitotd wlt i i tfioao of l»lflttv«aold» of th« OWMI oorloii 
I an with tftoso of Mf lavat iolda of otteor a«rlo» i a aliloa 
nt Ywa^t oaa tuonoflAYnnoid un i t in mt&ilurly oon«titat«(l» l a 
vary hal f i fa l in aaniitntng «'»oh and ln«iiv|(3Yi^l proton and ttio 
i>f>^ttina o f tiia ^athovy urmips. Tha pro|>l«a of In ta r f lavaao ld 
tlntnire haa t>«f»n iiUACoaafally aotvad by itolvant la^iaoed s t i l f t 
atii<fi««» of «n«thoKy ras^naaoea • • and laathauida ia^iaoad 
nhitt att idlaa, 
f n tjinhonyl typo bif lavoaoa nneh tm a^aatofImronet 
eupr«»«i«flavon«», agatMsf larooa © t o , , ttoo paaks of Ha^ protona 
involvad in ta tar f lavanoid linlcaia apf>f»ar at sosewhat lowarf ia ld 
( ^ 0 « 5 ptia) aa oaapared «riLth tha paaMca of tba sdi>to protoaa i a 
fROfiniitar ^ a to axtanded ooajugatlon* 
f t ftaa baaa ob^arrad both l a bipbaayl as a a t l as ia 
blali«>ayl atbar typo bl f lavaaolda that tha S«<>Ma iroup of a 
<I-Ualra(l aonoflaviuioid a n i t l a a b i f lavaaotd ahoas ap batoa 
Ta.OO l a daaterooblorofora tn a l l tha eaoaa axaalaed ao far 
(Tabl(» •» T t ) . Hitfi obaanratioa aay ba aaplalaad on tha basia 
of avtaadad oon|oKatlon, S-^athoxyl sroap of aa f - U a k a d 
aaaoflavaaold natt l a bif tavaaolda af ll(^->sarla«* »(^t<-«arlaa 
and OH-marlan doaa aot abo« ap bolov T 6 . o a as tha l l aha ia la 













^•thovy firotoa sh i f t s ( ^ v a l a t s ) of fully a«t}iyl«t«d 
MflnrMiioldfi 
fTtit»r«Mti flnrone /^l -^f 1 1 - ^ ^ 
Sunlit of lavonii /" l -3* , f I-9J7 
• Itfi«!Etft«»on« / " l - 4 • MJ-II -3j 
3,l«ntliiir<tronaf»ntoflavoa® /*I*3*tII-3j7 
'^ 'llltftW4 and eo-^nrkern hme ot»»«rv@4 tliat »i>tltaxy ^rou^a 
«t 0-5, C-T imd C-4* ttjcfilbit larse posit ive A values 
{ A m h CDCl.- S C«^ Ug ^^  0.3->a.9 ppa) in tb« absenoo of aatlioxyl 
or lifdrosy mitistitoonts orttio to tbaso groapit. il%i» mmmna that 
th« aforoMftid Mtliovy signals «oir« apfisld in baasoiie r s l a i i v t 
to <!eat«rotthloroforii. Thm obssrvatlon i s eonslstsat with t&« 
fornal aMlltjr of a l l ti^sa ••thoiy s>'<*>*^ * ^^ oonJttgat«|lt vittai 
th» al<ietron irl t»idrawlag oarboajrl group, fftls ooajugatioa aan 
lea<f to a d«eraas« in 7T 'Hilaetros dansity at ovjrgaa atOMS of 
awtfioxy groQDs la (juastloat M<i so aoiiaaos MI aasoaiatioa witli 
tia«s»aa at thesa «t#otroa liafioiaat s i tas wiite a rasaltaat 
32 
tii«rftnii«(f «Ht«l i l t f i i • f f « « t « riiA C-3 aetboxy rcsoanaots Vf 
t n oontrsst <l»ftHl#td«d or only • l i i h t l y «ti loU«4 ( ^ « «H>«a7 ta 
«>0.14) i n b«ins«ti«, Btttg^stias Ibftt ttie C'-3 u»thoxy group i n 
geR«»riil pr<it«rs Qonfor«ntloa ln^ioi i t«« l a (^.%XIi* ^ilsttlitrly 
A .iHiethoity group l a pros^acft af d^sutisUtueat »tiow«i swail 
pdslt lvo or nc>gatlvo solveat sf i t f t I n b«as«a«« t>«eau«« a 
^•5Rib«tittt«nt i^hottld lend to a hlg^^r iiopalattoa of eoaforaer 
( X t t i ) 
I n thoso GoaforaatlotMitlie pratoait of iue aotfioaof group l a 
<|it««tloa l i « I n e lo*« proarlalty to tht aogatiro ma4 of tfiio 
oarboxyl dlfiolii «teleli i a a ragloa of atrong doatiioldHag daa to 
lioasoao aaaoolatioa at tho earlionyl groap, fiia taitbovy groapa 
laoktng oaa ortiio Hydrogoa alao aliowa oaa i l posi t iva or aogativa 
Avatttoa ( A • • 0 . t 3 to - O . i a ppa) . 
33 
Th* run-on tor th«i B«all posltlv© or fi«gativ« «tiift i s 
firobntitr <3<i« to Btmf* eo«l>iaatloii of (1) s ter io inblbltloa of 
!»e9s#n« aoliratton of o«ntral nethoxy group, (3) reduotton in 
Aolvntl^n of ooQtral mnthoxy group (r@latlvo to anisole/ du« to tha 
f»rnaaae«i of two ortho eteatron aonatlng auDstituaats , onA 
i*i) ffolvfttton of tha o«ti»r aetfioxy groups, the stareooliaiAistrjr 
of h4ia«ane aasootatton ti«>la^ aueb as to plaaa tHa oeutral aatsioa;^ 
ftjtmip in & raglott of dashialding. t t i s aopba^ilsoU tUat tUe 
atarlo faotor^ eannot be tba msior iafluaaoa, slooe aa oleotroa 
wtthdrawliif; mibstlttinnt ortbo to i^ t^^ oior jaactioa taoreaaa^t tba 
apiflol'l sMft tsMo*i 18 olisorvadl lo booseoo . 
In asiontoflfivoa©, ouprogmiflavona aod UlaoiEif Id '^oae 
j['l'-4*'^^-tl''9^meVxsrl et&ora, a l l teie matliosF groups uavo upfiatd 
{vNf^ f^ wfjo opa) on oiianva of aotvriat froa CiiCl^  to C^JQ atiowinn 
t»i»*t avary aatlioiy g,ronp hem at laa^t oao ortno proton, tiierefore, 
a n-'i rattiar than C-6 linltaia ts lodlcotad^**^^**^^. la 
afatittaflaroae haxaAathyl ethar, only fiva of tba alx aothoxy 
groupfi nhmmi9 larga apfiald «lilfta« i>aa watltoisy group waa ualqiia, 
apta BOi di lat ion witli baas#na no stiift aaa aaan and tdaa a 
atran<!^  dowafield atitft vaa evidanoad. It waa raasoaablt* to 
aa<ina« tlint th# laatiioiiy iroup in qaaatioa waa ttio oae at C<-4 
flMnilt<^ '>d liy rinii IX«-A on on«> alda aad a oarboiqrl group on tba 
athar^^. i l a l l ar ly In oaaa of tt|noiilfl«rona jf"l-4»-u-ll-«J|^ 
only four •atfieiry graupa aatrad upflald • 
34 
rh<i bMiiMB* la(lio«dl aolvent •n i f t s A (S COOl^ /C f^i^ ) «r« 
•f»|ir«oliibly •iilimo«d hy thn addition ttf f««ll quantity (34 V/^) 
of trifl«aroae«tlo ««id (fFA) to th«» sotutioa of tho eomioand 
in hmmne* 4ppar«Rttjr protoaatloa of oortidii groaps eiibaaeea 
1tf»a«aiio aaaooiation at tttiaao t i t a s . fhla taehalqaa iialpa to 
itt«itiiii|iit«iti tietaraon sat lo iy groups wtiloh oan ooajui^ata witli tfeu) 
emt*)onyl group (^TtlTI} aad those n^loU oanaot oonjugata (KXHV) 
In tlia grotiad ttftto* 
^/"^ >»'-">v ^^ • • 
»l0 - H • c « C - 0 • *j •• > j l a - o » J - C » C - a 
(STtiir) 
Mo - 6* - e « u • 0 
(ri^v) 
Thu« tfio banlclty of tli® mettiaiar s^^P" not conjagated 
(TtTtV) witfi earhof^l group 1« gr«ator tUaa tlioae irtilolit are 
eonfttgatad ( tTt ir i ) and »o tha fornar wil l U» oxpaotad to %lva 
•ora poaltiva valaaa of tHa TfA a-)fUtion atilfta ( ^ ^^%^%% "• 
TFA). THa TfA tadaaad aotvant aiilft (A CDClj/fFAl of a 
S-Mottioigr gronp teaa a ralattvaly larga aagetlira valua (-0.36 to 
•0.44 9pm)^ aliiab diattngnla^a i t fro« otbar mmth9xf groapa* 
A poaatbta axplanatloa ta tHa foraatlon of Jurdrogan ooad batwaaa 
tHa protoaatad aarboarl growp and tHa oxfgaa aton of S««atliojrr 
groap ( i f W ) . ftea earboayl group wi l l lia protoaatad to a anoh 
largar avtant i» TfA ralativa to a aolatloa in baaxaaa aoataliilag 
only S i fFA • 
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(TCW) 
Ltattftttoat of th« a o l y a t tnttaogq i td f t «totil«t 
fhf* tt«ithod of iBc^ tliosy proton sltiftSt alttioagH vmrf ttaioful 
in 9trnQtur« <iet«r«^natio»» mtay lea^ to erroa«otis anai^otteata i f 
37 
n<^ t iKtnd wtth omitloa . The following cr i ter ia haw% been laid 
rtown for na af»»>ro!»riftt0 use of tHe aettiod* 
1. Thd techiii(ia<» ^hottlif not be used dlraetl^ for ooApimads 
QOfitaifl^ ag phono l i e (roup** 
3* Htr«n ae^tylatton of ttio pti«»aolie faaotiaa does aot 
eoi^^letety oiroroose tl^o diffietiltjr. 
9* Only tha fulljr aathylatad coa^yoaada ara safest to aaa 
tout avaa tliaa tli« raaalta mmr tNi aialaadiatt i f aolvatioa 
of a aaparata • i t * eloiia to tii« aatlioxy groapa* baiat 
axaaiaad, oeaura • 
4 . l a wOfi oariat, II-3* aatbaxy froap of »6»l-II mtityi atkar 
appaara at an aaaaptioaallr hifh po»iti<m (TS.Stt) i a 
cmsij. Till* ia paggaativa of i t s tooiag aotiraly 
iataraalty patiratad. A aodal af t&ia biflavoaa tiiava 
that tliara ara ia faet aartaia positioao i a aliieta tluit 
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fi«rtlealiir mittioxy irovip nm b« tolirAtfttf by m h^mmmnm 
ring of tli« other flaviiaoid uni t , tttas rendetrlng i t 
ontqaff in bMng rsniotaat to «xt«ra«l solvation, iin 
ehmg9 of tolvont fro« cmi^ to o^ti^ a l l tlio mmthoxy 
fronpo firo o^poetod to novo tipfiold t»y »or« ttooa 30 op« 
an oAob •i«thoiicy group htm an orttio proton. Th« aiOttiojQr 
s^ rmtp in question (at "rd.Sd), hoir«>ir«r, aoves v«ry l i t t ie« 
tenthwBido imtoood stiift otudiea 
fhirinii the last few y«ar«i lantliAaide sliift reagents ((*iti| 
hmm hf>m <i:rten'^ively tised for ttie structural «s<i oonforAational 
et.ttcli<»«i of org^iio natural products , the introduotion of 
th^ t^ift rnageats has greatty enhnnoed the power and versa t i l i t y 
of T?l spnotrosoopy, THe addition of certain lantbimido 
co»ipl«»w»ii(shift reafwnts) to an Hhl tolution of a coapound tt^iicl) 
an 
po«»eff»e*»«« an a^juropriete Ion© pair of electron oeosei the 
proton reiionaneea to heeo'ne '^nprofiA o a f t often into a f i r s t 
or^er pattern^ naltinst pottibt^ safe at!titn*<!'ttt ^f for«ftlly aon* 
eqaivaleaty bat u«»ualty coincident resonances aad enabliag 
deeottpling eitperiaeats to lie carried out* 
TlM Iwathanide iotMced sliifts (LilS or A^c) ore due 
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priasri ly to psendoeoataet Interaettmi , resalting frea tl^ e 
association of tant)tanide eo«plex end lone pair fttnctionality 
of tile sMl»strate« and for mxy partioular •oleenle at a given 
teaaeratare are inversely proportional to ttoe ealie of ttie 
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3 lnt«rnttol#«r dl«tMio« ( ^J. } li*tir««a tlui lantliAatll* l istat loa 
fiiKt the pr«ttm itiid«r e<ia«l^•ration ( n q a . - l l * • 
f^.ffuatloa ( O atiowa ttifit ttte pr inc ipa l faator lofla«aoiiag 
tfii« s h i f t of ft par t ie t i lar rAvoaanofi i n ^4H spfotrunt i » the 
'tifitnaettt «»itli«r b9atf«i»9 or »p« t in l l y separatinji lli«* »e ta l ioa 
froit tti« i^rotoa ^^lich i a re»ponsil»lts for that paa%« 'Thua Iho 
0l«w«r tha proton to th« n a t a l ion i n the s h i f t raagant aahatrata 
oofliplast the ^raat(*r the n h i f t ohsarvad* 
A !»ore ooiipl«t(» for» of t l ^ a(iuation ( i ) i a er|n. ( a ) 
afiara Sis the Anglo daaorihiag the ;>oaition of the proton * 1 * 
ra lat i i ro to th^ prtnoipal nagnetio axi^ of the lanthanide 
mthstrat^ (^oaiptax r^ in tho "^oointoriiuclear distanooy £^>)^ i s 
thn p««uaoooataGt <»hift for th« i t h proton and .< i a a ooastant, 
fh» anglft t » r« (3 a^iH^d - i ) i » posi t ive for 6 iraltt#a f r o * u-s*^ 
and f ro« 13^-190** mn^ povi t iva A V i ( a h i f t to l o « a r f i « l d ) ia 
ohaarradit hoiravar, whan 9 has a valua frtat $S^ to laS , the 
aii«la t a m and A>l | heeoaa ttat«tive ( i . e . ah i f ta to hii^har f i e Id 
ara ahaerr ad) • 
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Tb« «o«t «e)Mis«lf a»«d eoaplcxta «r« t r i s i d i p i v a l o -
ai#tte«ifi«to) mropimm ( l l f ) , m (OP^)^^ and t r l * (diplvalMMtlmiiato^ 
fir«t«ody«la« ( r i l ) , Pr {PrM)^^^ «li«rtt l^OfPii r«pr««»att d i p l v a l a -
««tliAiiii «i!}teti t a 3»at^»^'*'(tttraM«ttijrl haptana-^StS-dimi*, Hi t 
two a r t eoafitfiaaatary in t^at ^a(Dr4)^ a&if ta proton reaonaaeoa 
to t o w r f t f t l d iriitl« Pr(nP^)^ af i i f ts roaoaaaoos to rtlglier ne l« t , 
'^a(np')t)^, fioirevar, is gaaoral l r AO«t useful b«oi«ia« tho t - ^ u t y l 
ro«miane« of tha o«flrnli»iE appeara aiiova iM.> aa4 that dooa aot 
tnt«»rfi!>ro. fha t - * u t y l ra»»B«noe of l»r(ih'4)g i n tto« f>roa«noa 
of aabatratost ooetira i n ttia 3-9 $ rani^o and oan Majik retonaaoea 
of lotf^rast l a soae oaaei*. I t i s aapaoial ly uanfal for tbo 
tthnf-rv&tim of tuethyl grotipa l a stc»roia» • 
ronitoati and >'»lev«ir« * lifive reported tl iat eura^^iua aad 
nranooilyadlua coaplespes of l»ttlti«2«df3*!ieptafluoro<->7,7-dlaw!tttyl* 
4,'^*Of!tan0dllono (fOd) luro auperlor s i i i f t reai^eata for weak Lewis 
tia<«aa aaoh «« «i>ttiar and aatara tocramiae of tholr graatar a o l a b i l i t y 
(unA ia t iar ta t graatar aasa i n himdtini,, 
THa aagnitoda nf i n r o a d aHlf t for a proton i « aj»a«lljr 
avpraaaod i n tara« of <*6«valtta" pro^oaad by cookar i l l and 
ftaaletiaa » m fhit alape of atra igHt l i a « obtaiaad by p l o t t i n g 
tba ant f t valaa ( ^^ ) agalaat tli« arolar r a t i o of gtt(UPM>^ to 
a aal iatrata. ttaiiAlly apaatra ar« d«tarain«»d at i - i i i d i f f a r a n t 
aolar ra t toa to triitain aaati alopa* ftia largar tii« & ¥aluaa» tiaia 
graatar tlia par t ioa la r protoa i « at i i f tad dowafiald by tba l A i f t 
too 
raagaat. f t i a t a g g a a t a d * ^ tbat tba ab i f t raagaat axblbi ta i t a 
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#ffft«t by ••taibtt8ti«0«t of a rikpiH (oa ttit mm tim •••1«> 
•(pitlibrtttfl li«twt«8 a taMla «iOii)»|«x of a;u(£tF4^« nitii a lmwi» 
baae neid anasaoetatod tola tan* fMs labila ooaplax ooatrllMitaa 
vorir atKntHoatitly to IIMI ol»»anre<l ablft throafli at loatt two 
»4ietinat«m9 Ihrough bond or tUrongb apaoo. Hie foraar ia 
laportaat «IIAQ only tvo or tbran bontla aoparata Mydrogafi aod 
(iiirootlin* Tito lat ter affoot bf^ eoam^ dominfflnt abeo foar or nora 
hofula are tnvolvail t f cloaa apprnacb of earoijlttHi and tirdro^oa 
i<i likftty, tn the oaaa of nalyftiaotioael MOte«ula«t tba obiiorvad 
^araiiDgnotlo i l i i f t s nra atiaa of oootribntloaa dtta to sagaatio 
Intoraotloo froia natnl aasoolatioa at eaob ait@« 
T3 K:acriu}0 et nl« bave reported par^mgnatlo imtuoad sa i f t 
f»tadlna In tb© *i'Vi «9p«otra of flonronea and blllavoneM aatiig 
na(fod)g« Tbo^e atadlaf provide ao azeellaiit aatbod to d ia-
ttnfttttb bfttiraan a protoa attaohed to eitbar Q-S or U-:j of a 
ftavono nttnlmt b^oaasa H-9 abowa aoob larger abifta tbaa ii-ii. 
Tha raimlt on fo»r noaoriavanoid auttbrl atbara, najtaly 
apigantB rrt««tbjrl atbar (tXt^t) 9-aatboxjr aptgaalo triaatbyl 
atbar (TtWTl)t qaaraatia paata»atbrl atbar (xiLi0^1fI> aad 
arrlaatla baxaaiatbrl atbar (tiCHJC) mf raaar^d ia fab la i l l * 
Tt fallova tbat (a) aatboxy group at C*S paaltloa abova tbe 
largaat ablft (18.34 ^ i a « S 9 ppa) aaaalag tbat ooaplaxatloa 
oeoura aaattr at aalgbbaartng aarboarl groap, <b> U-S abowa 
aoaaldarabla abift (9«T >^7,l« ppa) abaa ooaparad «ltb tbat of 
Tl-a ( l . i a ^ t,3« pp»}, (a) n ar OCf!, attaabad ta alda pbabjrl 
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groap^ «tio» th« U M t sl i l f ts aad (d) H-3 (•l .ri4, O.as ppa) ami 
()CIT^ «3 <0.oa, 0.93 P9«) show rattter sttall sh i f t s In eovparlson 
wltn tliois of ocn^-S (5.19 pp«) and aCH -^T ( l . o a ^ t ,3# ppa) 
utioss pojslttons are nt a dUstanea froa oarbonjrl $,r<mp. I t i s 
notevorttir that tlie !!-3 of eogipoand (iCXXIX) sliows an up f ie ld 
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•AsalfiMissit is tsatat ivs. ParaatHssas sHov aatkoxir proton stiifta. 
sipsotra vsro taksn la COeij| solutloa asing iafsraal fMS. 
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Slir f u l l y MtihjrtiKtttd t i t f lavoa«9, iia«elyt lt«xa«<i'-««ttirl 
oafir««iiofliiroa» (I11i}» h«v««0<-aattiyl afat t i l t f lnroAd ( U l f ) * 
hi»vfi*«>-a«th)rt «««atoflAvone ( IVp) t |^«AtaM.>-«othyl hinokif lovoaa 
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Tim int^uemd sh i r tu »how ttia mim« tttudlsaoy mm ob««nr«4 
for t a fcHir iionoftiiyott»« (T(il>l« I t l ) » I n bift«iroa»9, • i i» l f 
RiiiiQnt »t «•«<! r««gtat ts « t f«ot lTa to ««oti ftavoti* •o l«mi l« ( 
iftiftn tHii 9IHI9 itotnr r a t l » of tlui rttftg«at i s add«d« iioimir«r» 
'>Olg-l'-5 and 0CB[j-II-«5 »how two a i f f « r « a t a h i f t valua froa 
«aob otbar mmapt tor a tiymmmtrloml ooapouad (IJS^), fUla aaaaa 
that Qoaplexatton of «^ii(f«»dU to both flavoae aaolai i s aot oY«a 
tnit oharaoter ia t io to aaoti ouapoUQ<! dste to tho i r ohDaieal 
a t r n e t a r a t . I t l a i a ta ras t ing tbat i l - t *3 * and U«>I«3* of eoapouad 
(T13i) mhots a mioh t a r t a r s t i i f t valaa (3«0O ^pia) ttiaa tteoae 
(O.fO ^^10*34 pp^) of other ooa^ounda, pariiapst boooai^a tba tiiOa 
^b«*!:Qfl @roap i)? attaofte^l to 0-paslt t f ta of tbe otU&r flsnrono 
nriolcRia* 
fhm lari^er sh i f t value aaoa,f tiioae of J - I - i &aa t f * l l -a i 
t a 1.14 ppai (oonpouQd T f l l l i ) wfiiob i s s t i l t auoh saa l le r valuo 
tbna thosa of tl-l'-Q aod i - I I - 6 { 3 , T « ^ 5 , ! S 0 ppa) . fhi» faot 
aalKAa I t possllitf* to dlsttngalsl i batvaaa tlie protonn at posi t ioa 
fl Mid 4 l a a ftavoaa and aooortilatly to daoide the i t i tar f lavaaoid 
l l a t a f a tfiroagb a l tbar C-® or C'S i a bi f lavaaea* 
* \ « m i s ^paatroaaogy of aiflairimoida 
*H -^n spaatrosoopy i a v o l v i a t at i i f ta of tba aatboxy 
atgaftls i n tha spaotnaa of tha paraatbylatiMir, apaa prograaaiva 
m 30^,97 
addit ion of daatarobaaaaaa t tias baaa usad for tba datara iaat ioa 
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of iiit«rn»irmiol4 Uiilc«g«. Tti« 9hiit of tb« •ignal oomtw I f 
ofi« fionitifiti orth9- to A girmn oMtlioxjr group i s aaaiibttitutttdl* 
niottfli njpfillftd « ! •« • • • fu l ly ta • « • / ««••«, tut* ••(bod i t 
r»fttrtot*ll tn t t i i atp^liea^lUtjr, m«« ia %hm aana of hapta-))-
Mothfl •aharanflairoBa , oat atthoxyl tigaat <tot» aot »liitt at 
a l l on tha addition of 0@'>g» aopportln* a /~I -3 , I I -©J^U»lt t<l 
atniotur#« tn »nit« of tfta fact that a/"l-3itI«»JlJ7Ualia4a wat 
la t ter Qonftraad hy sjrnthaala* ffoo uao oC tbe paraaa^nttle alii f t 
r«fii;9nt *:tt(fo<!)^ h^lpad to diiffarantiata tht algaalt dat to i{*a, 
^-6 and n-S In !St?*dl«ettioiyflavanoldt^^ and tb l t lias ^9m 
#:rtffnf!«d to the blflaTanold paraattiarl ettiora* • • Joasvar, 
tlnoo both ftavfuiold moiattdt ara oos^lexad, diffaraat sliiftai 
mny r^tsalt fros the stmm ««iib;9tltti(>at on eacb naolautsi* aenoo a 
«<%tliod of a idt r anpll a ab i l i ty in aooottary for va unanbiKuouti 
d@tar<iitnation of tha Interfl^ttrwiold Untcage In aaeli oospouads. 
13 
Tha anKtftMdnt of thf* algaals ia tbt a*M^H tp«)ctra of tan 
oxTiattatad biflmraaoida wat aahlavad on tna batia of o f f -
raaontnaa and proton oociplad spaetra and by aaalofy a i tb publiabad 
valaaa^^'*^^^ far tba »oaa«aria oawpoundt, fhls aatbod obviatat 
tba naaaaaity af prapariog tba parn»tbyl atbart vbieb ara 
ablttntary far tba M«4(MI tolvaat ioduoad t b l f t a u d i t a . 4a a 
aonatiqptMaa tbaraforat tb i t twtbad bat potaatial alaa far tba 
laaation af natbtoay Mibatitation diraetly i a a naturally aoaarriaf 
•atbylatad biflayanaid. 
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MaicMto tnirotvtaa rti ig A only 
rfi« « l 9 i « t « for C«6 m d C-S l a tlia Q^mn t ^ e t r a of 
aoiKHiarte flaTanonoit, flavoaos and f lavwiols fr i tu « SyToditiyttroxy 
milifftlttttton oaa bo ttnaaliifaoiitljr tflfforoottafoii W a ooaoidera* 
Hon of thoi r a m l t i p l l o l t i o s i n proton oouplod agMiotra and by 
•np^etfio proton doooupUng* for e largo noadkor of suoEi ooapouada 
4(12 
tti« roaonmieoii for tlioao earboa atowi woro found botwooo 
«)0,0 ppa to ViO^O ppa. Tbo u t i n a l for 0-6 l a alwaars found to b« 
ol lowor ftfttdR tfmn C^% I n a v a r l o t y of ^^t-^ihy^romy ooapouads* 
Ttils difforonoo l a oaalt (ea« 0,9 ppm) I n the ftaVHaonoa and 
larger (oa* 4**9 ppa) In flavonea and f lavanols . I n tUe oase of 
poraeti^^fl'Kiploatechln tHe corresponding difforoaoo «aa l«T ppa, 
the t l f n a l for C»3 «q>peared downi'leld ro lat l i ra to tbo C-6 and tiie 
a^strn«(^nt «a^ oonflraod br apoal f lo doutoratloo at a->^ • an 
103 t^f* ba^ln of wal l astablistiad remi l ta altcyl or a i y l anbot l tu * 
t l o a on aa aroMatIo oaolaua should not oaaaat la l iy a l t e r 
( • 0«9 pptt) t%p oboitfoal a b l f t of tba aota^earbon atoaa. ruls 
in wifll mwBtmpHHvA by a ooaparlsoa of tbo •pootrua of plnoooMrlo 
(fl»7-dthydrox]fflar«nooa) witb tbat of I t a 6-*C«««tb/l aad d-<;-
•atbjr l dor lvat lToa, aa wa l l aa tbat of l a t o o l l a ( l l ,T ,3* , 4 * - t o t r a » 
brdroiorflairona) aad I t a ^MS-tooaiorl dar lvat lvaa* l a a l l tbaaa 
eo^giottoda, tb« algaala for tha quMrtaraarr G*a«batltotod aarboa 
atoa a b l f t by 6 .0 to 9 .9 ppa doaaf la ld aboraaa tbo a lgaal for 
tbo aaaabfttlttttad aarboa l a not aarkadly a l t a r a d . Svaa a C-^ 
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Fig 1 ' 'C noise decoupled and ofT-resonance spectra of cupressulflavone in DMSO-d^ 90 
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trrironyl flitat»8tlltiCion» • • in fti-lordroxylateoUa only s l l i ^ t l y 
ftttftrs tH9 fkotltion of t t i * «lftOAt for 0-8 «o«9ttrea wttti tti«t 
•4 
Of Itttnottn* 
€li«>iiteiil t i l l f t M (pfiHy miS'-O) of €«6 AQd C-$ In 90«9 
S, t*fll hydro xyfl«v«»«»l ^ «. 
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l!imCm4mt%vlptn&09tSbHn 
( I f i t o o l t a ) 
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la ttio tfiootraii of Ottpr«t«afl«roiio/*i«-^,Il-d biapigoainji^, 
fht^rm Aro oalsr 13 r»a«NiMM>*a prooiMt * i « to tHo mgH «]r«Mitf7 of 
t^a aataeato, riM «lga«l for l«6 aad 11-6 appoara at 99»a ppa 
«liaraa« thm mignml for 1*8 «nd If*-8 aiilfta ^owaflalif ( ra lat tva 
to apfioala) to 9 i , 7 ppm^ diia to aultoatllutloa of foot of tbo 
tntarfl«viinoidi t lakafo, Tliaao aaaigaai^ot* vara aoaflrMid ity 
13 tiia protoQ eoaalad C«fltfft aiNiotraa« slothylatloii of botti I -T 
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for l ^ mk€ l l«« ti|ifl«l4 t« • • • § ^p« «li«r«M tn* t *« ««« t l«9 
•liiittts «ov« downndid to 9 » . l i^ pa. Agaia •oafir««UOB WM 
Mtit«v«<i ftf taking th» iiratan taiifilatf ap«elni« la wHloft tlia 
algnal iit 99.1 pfia axhlblt^d at f^ ^ iataraetioa «lt& I*S 
fijrdrog*!! «to«, l a tlia li«v«<4)-««t(irl attiar of etipraawflaroaa 
thft sluaal for both l*S m€ t I * S appoars donafleld rolatlva to 
that of ftplg«itta>trt'-o«««thirl etbar* at i a i . 2 ppa aHaraaa I«6 
m^ lt«Q «r« not appreelabty shtftad* fti« »paotru« of agatMo* 
flavone / " l - 6 t H - ^ Map!goataJT atiova algbt dlatiaot r«a«»naiiooa 
la thfi rffgion 03.0 ppn to 194.0 pp«* ftia vigaala for tbe 
nnmsbfitttatad oarboa aton I«s nad l l«e i^paar at tb« axpeoted 
iriito«« ^3,? ppa iMid 9S.9 ppa r«t<4peetlvet}r wbllo 1-9 §na t l - 8 
hmrf* tb^lr reamiaaoaa at 103,6 ;)pa and 99.4 ppa. fho do«xif&eld 
n M f t i aTparii^aeed ^ tbe lat tar two oarboa atcHnsi (4 .7 ppa to 
S.T ppa) ar« doe to th9 aubatttatlon affaot of tbo iatorflavanioia 
Itnkago. Tb» othar four aignula bataaaa 10a.§ ppa aod liM.a ppa 
can ba avtignod to tba oarbon atoaa I«»3, I I • a , I<*10 aad 11-10 
r#apaettva1r. Tbara ara savaa nigaats l a tba ragloa 94.0 ppa 
to 1<M.0 pfMi fa tba «paetraa of rb«aflairaaa/*aarlagaala I-9» 
f t - 9 aplgaola^* fbajr eaa ba aaalgaad bjr aaalogr v l tb agatbla-
flavoaa I t a a l f aad tba pabllabad Taloaa for aarlagaala. fbtii 
tba aarboa atoaa tX«« aad I I - 9 of rbnaflairoaa aad agatblaflavoaa 
bad alaoat tdaatlaal abaataal ablf t valaaa 9§,0 ppa aad 99.S ppa 
for tba raapaatlva aarbaa atoaa. fba aarbaa atoa I -« raaaaatad 
at 100.3 ppa. Tba dlffaraaaa l a tba osldatloa laval of tba two 
49 
C rlnft la rli««ft«Y<»a« i c tt««rl]r r*n«ot«4 m t«» « • ! ! 
••l>«r«t«i eartioisFl r»«9a««eti» for 1-4 (198.9 pf«) «i<i 11*4 
(193«3 |iii«)*^^, fill*, thttt <ia«oii«tr«t«ll tii« potaatlal af 
^'^•'mil ttnitotrotaopy «ft»a aaa ia daaUnf wiia aitlwraaolda 
with ^Iffarlns oxidatioa lavala in tb® C riaga* rti« apaatral 
ragiOQ 99,0 99* to iOa.a ppa. In ttia sipeetruM of ritaaftairaaoaa 
/*I«-6, II«^ biaaringaniaj^, eaaprisaa s ix rttsonaaeea. Tli« 
afttnioa earlion tinaa for ! •# and t l - 6 i^ipear aa axpooted at 
94.6 ppm and 91i.7 ppa mapootlvely* 7ite aiipaala at t^l .a ppm 
And t ^ « ^ ppa QMS ba asnigaad ti> I-^ and tZ-^ aad tao«a at 
101*9 ppm and t03.2 ppm to I-IO aad II-10 oarbon atooa wii^roaa 
a I«^9 I t '^ bianiganin i s Kaosrit only as a <iyali>atio product, 
thct oorresnonding I-^, II<-6 binaringaaia-aacoadanaaflaaoaa ia 
hoir#»var lEnown to oeeur in nature. An in th& oaaa of caproswi-
flairan«, tha ap^etpaa of attoeadan«af tayoaona altowad only 13 
algaalA dua to higb aynMMitry of tba nolecala and tba eoinoid«uioa 
of tha aigaals for 1-3, I t«5, t -0 aad I l - i oarbon atoaa. rtia 
signal for t'-fi aad I l -d appear a at l a i . i ppa v£ioraaa tba 
uaaabatltatad T-a and f I -8 aarboa atoaa raaaaata at 94.7 ppa. 
Ttia aipial at 101.9 ppa far two ^ataraary aarboa atoaa eaii ba 
Miaigaad oaty to I» i0 aad I l - iO atoaa la aaaaadaaaaflavaaoaa* 
fba aigaala at lOi . l ppa aad lOi.9 ppa «ara diffaraatiatad by 
tba faat that tba algaal iataaalty of tba lattar vaa oaoa graatar 
tbaa tbat of tba foraar, raftaatiag diffaraat ralaxation 
babariaar. fba aaaigaaMit of tba aigaala fr 1-3, 11-3, 
r 0 
T--3» IT-i imA tfi4% cfirtioa atoss of ttiA ring I-i! witf II-;^ tn 
nil tti« Above ooN^oanAs voro • « ! • tif aBalojijr «ltft apigoaln, 
i t s iMthyl «tH«r» JUKI aarlncoaiii. 
t»inkm^m9l inyrolvinsL rtnit 4 and B 
fha thrft# fsattilna oarboa atoaa t I - 3 , 1-a Md x*8 of 
robnttaflavon® /" l -H* , ! ! -^ aplfeiilaJ7 can *>« eas i ly aaaljin^di to 
ttin 9ipnaln at <93*9 ppa, i)9.9 ppa and 94.0 ppai raapactivoly. 
?h«» tiign/il for IT'S onrbon ato« appanrs at l{>d.3 ppsa. flie 
ti«n«etral tnt«nrfll 116.0 pp« to l l l . o ppoi ooaalat ot elgtit 
re^ionanofts of the oeurboo atoms of t&« two U rla^a. rtil» la 
atfflost Idantloal t^th the aome speotral rogloa of mteatoflavono 
/*I-3%tI-'^ Bpl^«nlnJ7t o*>^  t*^ ® slgnala oaa ba eas i ly ojiaigacid 
on tbft bfiala of anifta expeotoa for aryl subatitatloa at 1-i* 
mifi th«> offoraaonaaoa spaotram, fba slgaala for tbe tbrae earboa 
atotna 1-6, t-»8 mid II-O In th<$ speetraa of affiaatoflavoae oaa 
alao b« raadilly ld«ntlf l«4 to ba at 98.9 ppai» 94*3 ppa aad 
99.t pp« raapaotlvftly, rba i r - 3 raaoawiea appears at ia4«l ppa 
Mid la 9.<l pp« m9r0 tfoiMiflatd as aoi^arad «ltb tba poaltloa of 
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s j ior 
OH 0 ^ j t c l l avone 
9uppm 
i ioppm 90ppm OH 0 
Amcntof lavone 
Fm ' C Dirddtion of carbon atom signals in the ' "( -NMR spectra of amentoflavone and robustafla\onc m ihc 
region 90 ppm to 110 ppm 
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Mafct^ tiiir0lytH l-^ 
Th* «>iilr blflAVwnold Inotiadod i o this study witb m 
af>ii«nifl^7, Th4i «ip«otra« of thiA ooi^ C^HiQa «t 100*'* «iio««d 22 
r«i<ioni«noftii «rtth o(»lnel4«nefi of ttie slfpaats for I-^, 1-9 aad 
t t - 3 {«t W3.T p|»«), 1 - t S 1 -3 ' , U - 2 S I-6{ and II-e» («t 
t2<),l !>i)«i}, 11*3* and Tt-3* (at 113.9 ppmi md 1-3*, i - 3 
(i%t 114*^ f>|in)* Thd r««on{»iie«» l - i «id I--3 appoarad at S1.4 {ipa 
nnd 48.2 ppm ranpeotlvalir md <ir« 3.0 pps and 6.2 ppa domfiald 
of t^« oQrres|}on<11ng on«a of narlngealn. ?&eiio snlfta ara dua 
to th« ot - and ^ -mibstltttent affeot of the 8-anlgoniayl aoloty 
at «h« oarboa atoia l «3 . The rosononoea for 1-9 mid l -^ appoar 
at 99.4 ppiB «Mid 9 i . 3 ppa wftiaraaa ttiosa of ll-d and 11-^ ap^a;ir 
at 99.1 pptt and 1D0.6 pp» ra^paotlveijr. ,ii l» to toe ewpQOtmi 
th(* tvo oarbonfl rf»noa(moe» at I'id.O pp» (1-4) wad l^l .a ppa 
{tT-4) raflaot tha r^iipaotlve lavala of oxidation of tha tvo 
C! rlnfa. flie praaanoa of aoaforaatlonal aqulllOrlaa, dua to 
inhibit ion of fraa rotation id»oat tbe C-C bond la tba l a t a r -
flaranoid liakasat In irollcanatflaveaa waa dam»aatratad by ruaalag 
o tba apaatrua at 3S • Two aiffnaia of d i f fa r ia f intaaaitjr for 
aaoh of tba earboii atoaa 1-2 (91.3 ppai add 92.4 ppa) and 1-3 
(49.T ppa md 4T.9 pp«) mr« praaant in tba apaatraa. ta addition 
«aT«rat earboa raa<Ni«iaaa tvara aoaaldarably braadanad. 
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L o o t f p of BetlieKyl groito 
Tli« potltlott 9t « ««tte«x3rl tHil»«tittt9at in a MflanrMioid 
oiNi aot 1i« d«t*r«la«d ^i tlui i^mi* of otesatoAl shi f t of ttio 
Mftttioicjr earboiiy as ttio varlaltoa I s too saal l to bo of a 
rttagitostto valao. llowovor, storlo crowding as in tl^ e ease of 
5,6»,7-tri»C).^otn]rI ooapotintfs does oaoss a dowifietd shift of ttio 
siAttiovjf oartioas W Cat 6 ,0 ppm^ vify^rinim in a «!><«ti$rdroxy«6,7-
<li«otho?Qr <1oriv^ativ<i ttio sblft i s oaly of th« ordor of 3.U ppa* 
The <foiwifi©l<l sHift of til© signal for t&e oarboa* beariag tho 
hydroityl gronpt oa a^tbylatlon i s also VAri^ible* HowaTor, tile 
tii)fi«il(l shift of ths sigaal for tbo ortiio oarboa atoas i s atoro 
rait able <!iainostloally» thns enabling an im^iroot doterMinatioa 
of thp St to of »-«ethylatt«*B ". 
In oonolasion, i t i s ii|»pftront tbat wore inspsotian of tQo 
ehftnioil shift iraltiea in tbs spaotral ragion dU.a ppn to 
i3 ICM.O opn* in C-tMR •psotnia of a biftavimaid, eon $ivo a 
isood indieation of tba tinkago posltiimii i f ring h i s iavolvad 
In a C«C linkag«* Tbis nar ba i^ditionatlr ocNsfirnad by a 
aornal off-res«Hi«aoo spsotntn. In tbs or oat of any aow C*C 
tlttlcod biflaranold boiag isolatad, inirolviag tbs rings A in 
tbo liokags* tbis notbod wil l bo idaal for dotorninittg tbs 
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The »asB ipee t rn of a wide v a r i t t r of orgaiile aaturftl 
pro^uots H«wm been titudiftd Wkly dnriog ttto tast f»« jr«ftrt» rtie 
latroTaotfon of the i a l o t sjrstes anitabto for i ro lat i l i asaU un of 
*%lfh ttol<M>alar weight {%*, 300->i200} organio materials liaa ftreaily 
liior«iis«M} tho u t l l i t r of m»mu speetroaMitrr* Oaneratty f ragneata-
t inn i s re la ted to tii^ atraeturfts of thm in taot «ioli»cule» deoently 
a trifi^f^r of pai>ers oa ttm evalnatloa of stnioturo fra^aeatat ioa 
pat tern re la t ionship i n moao aid bi f lavaaoida have ^pearod . 
SingatOB h&n dlsmnn&Q the raaas epootra of a large 
iiiii^i»r of f lavoats , fl^f^anols am! tft^ir otDer der iva t ives . ;Je 
fiffiR s^mHiiirised the ^anaer i a i^ioti tsoooflevoaes frti^aeat aa 
fottowst 
<a) Flavoaea tritfi fever thaa foar hydroxy ip'oups do not 
rea<tily fraga^at, a oeotequpmoe of tHe e t a t i i l i t y of 
t l ie i r veleoalar i o a . 
(%) riwroaea iHth fever thaa foar hydroxy groups tead to 
uadergo deeoapoeitioa predoaiaaatly by way of t&e r e t r o 
D te la *Uder praoeea^^'^^^, Ttois and otber OOMAOO 
f ragi»atat iot t preeeasee wre ehoeii i n Cbart <* Xll asiag 
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apigeaia (KYX) aa a typ iea l esaaple. 
(o) An ilot^ Ion i s oft«n found in th« nano Si>«otra of 
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(4) Tim prmm^noB of too C ^Churt - X I I ) f r e^ea t l y iwre 
tttt«B«« vtooa • 3-lirdroiy groap l « prosoalt l» attributed 
to tlM» ultoraattvo Bodo of rotro Ot«lo-U«l«r fr«s«Mt«-> 
tloa otoo <io»teto<l In CHort • X I I . 
(«) nmhlT olimrfod loao or* fr«i|««mtljr proooat. 
<f) Yhoa Hoavttr ottHottttttod wttli lir«ro«rl» and aotliojQrlo, 
tlio ftavoao toado to fragaoat l a a loaa prodlotabla 
•aaaor, rotro-Molo-Aldor proeooa » O O « M iaolgai fioaat 
aad t te ofMOtrua l a doaiaatad by tba aolaoalar loa aad 
toai at H-tS, H - t i m4 l l -*3*®^'**^. 
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fr«ipftatfttloas iir patfi A mA » ar« of gr^at lnportaaQft «• tutjr 
lAftA to olofir <Kat» «ii«rftOt«rittte tf ifotra (C i^stift • Mtlh 
Path A 
Path B. 
(CHAlit - n i l ) 
j|noth«r iMith»< of hrttaH^mwaf, thmt li«l|)« to eiiarootorliio 
tlio flavMioaoo i « tlio looo of oittuir • iijr i^irofoM otoa or M I oryl 






Tli#«« f r « i « ^ t « t l o i i processes are 1 l i t i s t r a ted t a t iw oaa« 
of 4»-««ithO'*ynavnnoii» < tU) (Char t - t l V ) . fa© fragaeat w i tb 
•stlioidr group talt»8 nearly a l l tn© oliarss due to rosofmaea 
s t a b i U e a t t o n . 
0 CHp 







•Yvj/e 2 5 3 ( 3 0 ) 
(ciiAir • n ? ) 
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A ft i r t t i t r ptak I s at m/% iOS arlisliig f roa m ^drogen 
t r f « « f « r rs«0tiott . 
OCH. 
m/% la i i ( ia) 
Tlie f>re9«»8e@ of tiydroicyl or netlioxyl group at C-4 posi t ion of 
r ing B f a o l l l t a t e d , by anbanoed rtsaoaaiio® a t a D i U x a t l o a of tua 
r«>«ultliii| fraipwint I o n , tHa f o m a t i o a of p^^iydroxy benxyl or 
PHMfttfioxr beasyt ion (or tb«)ir aquiTal^nt t ropol iua i o n s ) , 
raspaoti iraly. Thena ioaa appaar aa peaics of sigoifioitiat 
in tan^ i ty t a tli« «aaa (ipaetrtta of aarlnsanin ( i l E ) / i t s t r iwett iy l 





S««li«4lrl vt a l , ^ %m9 meO* m Mra •p^eiflo study of %h% 
mtain tiiftetriil frncBmtatioti of tii« ptrMtt iyl attivr d»riv«Uv«* 
of mi*ntofl«v(Ni«, eaproootaflovoao ms niiioiilrtavoao. Tne 
fol lo«l i i i rmsMMtfttioii oobOMos iQhmrt - 3»r» WI oiid X^ll) baro 
Down profosod to oxi^loto tlio t^fioaraBoo of oone of tiM ions 
ol)<i»nrftd« Moleeuliir loii t» u«tially tim baii« poalc, .ipart frosi 
tlio |iroo»««os nentloaod oarttor for ftplgonio/ita tr iaatt iyl e t ^ r 
Iheaa Qo«ipioaa<l«i Alao tiadargo ( i | fitsslon of tlia C->C or ttia CM)«C 
tlnka^AM b(it««4»is tlia aroMotlo r®9ld099» ( i l ) oliMlnatioa of cut 
wnrt cnn tr<m Vm l»tpi!i@Qrt ®t?ierii »ad ( t i t ) rcarriwigeasat inv(ilvli% 
oc>ndli>>n'SAtt0ii tM»t«tea tlie p'Jsoifl rings. 
5ltorie faeitora ao«M to plsy an i^portaxit rola ta iaflaenn)* 
tnir t^A brai^doifii aoila md iataraal ooa^eaaatioaa. flioaa faotors 
baooiiA so maah doataant i a agathiaflnvoaa li«xa-««ti^l atbar tliat 
t^a i(m at V « ^^^ a^paars aa baae pmtik inataad of aotaaular toot 
• /a eaa (to)« 
nia aiaaa apaotra of aaaatoflavoaa baxanatliyl atliar aad 
aatraaiMflavona iiaxaaatiiirl atkar ara ai«i lar« »alae«lar too kaiag 
tlM tiaaa paak ta aaalt aaaa. Diffaraaaa l iaa to tte« iataaait iaa 
of tHa oarraaponifiag p»tkm daa to variation i a aatoatitatioa 
pattarna m« atario faatora, fli« auiia paalEa totatHar «it& tbair 
iataaalt laa ia tha aaaa a|>aatra of ttiaaa aaa«»ao»da ara i^^aa 
liato«. 
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Tiw nod* of fraiiMiitfttioa i s »ikOmu l a Chart • Xf* 
^nin y<i«tet 632(100)1 S31(31)t 607(33)| 59a (^ ) | 3Ta(lO)| 
313(2)1 311(5)1 343(5)j 131(a)| 130(3)1 135(1S)| 
anil 133(3). 
















« / • 34»(4»0*') 
(A) H3CO 0 
^/« 135(16) 
Mi 
CH ^/« 135(16) 
(csMif • mr) 
B2 
C"i>ytfp»f^«>«f » f f f f f**r^ fffcfy 
in* wod* of f ra i««ataUon l a g lv tn i a Ctiart - V/l, 
^«tn ^9tMmi 922(100)1 S21(38)t 6aT(a)f S » 2 ( i a ) | 5 7 e ( 4 ) | 
3i2(t)t 3ifCii){ 2«3(it)| i33(a@> ma ida(i4). 
fi, 
HC 
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•^fe 1^ 5 (16) OCH3O 
'^/e 2^5 (II) (^) 
(eHAiT * wn) 
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Tlui pmtikn at m/* AOT and 893 ol»rtoii«ljr ar ia* ^ tHa loaa 
of aattiyl frott^a. Tlia paaka at a/a 570 haa baaa aaaigaad th» 
atraatnra ft (Cliart W aaS Wll)^ a ooadansatioa prodaot. iueH a 
otHKlanaattoa prflHftiet hm tieaa r^portntt to ba foraad «lwn aaaato* 
ftavona i « baatad wltli alno dttat • fba raMon for dlffarenoa 
tfi intanaltftea of auob lona l a ttta afaotra of ouprasnttflmroaa 
fiaYWsiattifl atli<$r (41) and «»«>iitaflavona {taarawitliyl atbar {la^i 
i n that t!i« foraer la a ajraMatrle tjrpo* fbia raault lo dlffareiioa» 
I n ttta atari o ^lai>osltl«>a of on« flaT<Mia anit rolat lva to tiie 
othert tfiiia liltifSarlag or furtmrlog ooadanaatloa bat«aaa tbe pbangrl 
Ttia Ion at »/e 311 i s (tea to botti the doubly Qli<trg<^ )d Ion 
C^ "^*") aan tha apl^eala trlaethjrl atbar fragaeat (^V^ ) * itm 
dlffaraaoa In tha inteaait lea l a tba apaetra of au;»raasiaf 1 arooa 
haviaiatltyt athar (14^) «mA imaAtoftavona bavaaatlijrl atber (S») 
l a ^tm to Tariatlon la tba uxirgaaatlon pattara of tiia blptieayl 
raoldaaa l a tha two aoapoaadst atileii l a raapoaalbla for diffaraneao 
l a iba lab l la aatara of tba latar-n^lcaalar l boadi* Motbar 
axptaiiatloa woold ba tbat tba raaoval of aaotiuir aiaetroa froa 
n* i a 41 f f laa l t l a tba aaaa of ( I V p ) , fblrdljr doabla HOA flooloa 
Of •olaaalMT ton (tVp) aajr ffl^ tba fragMat (C) ^^a 310 (3^)t 
aAilab attar aooapttag a bydrogaa aton gliraa aa loo Q bavlai 
a/a 311. 
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f t i s inirprlvlag that ttio lc«tes« fr«««o»t «t a /« ISa wiiioti 
ffitoalA b« • i^^otca tm m r99( i l t of tlii» rili.4 f l «s loa of «pig«ola 
t r i iH i thyl tfthftr u n i t , 1« pr imt loAl lF alMieiit i n the speotr«ttt of 
oaprmmmitlmfmm H9»mmthy\ e ther . 
Tlinolctflnroiw l*gntmi»tfayl ether 
Tfte ai9d!e of fmgaimitdttoa !» oonslderably difforesit from 
t!iO!9» of aaeatoftavone* euDressuflavoiie aitd asiatlil»fl«ro{io 
h©ifaf%«t?iyt ©tuor (Chttrt • W l l ) . 
'Iftio P«talt9t 003 (3a ) | a07(13)t S93(3a) | 53a( * ) f 373(11) | 
3 f 9 ( t l ) | 3t6(f3)f 4 3 1 ( 7 | | 337(33)$ 3taC2J)| 
3 t l ( a 3 } f 30^(32)1 3 » 7 ( ^ ) | ^ 0 ( 7 9 ) { 2^i(33>| 
t ^ J l d l h 1^0(3)f 133(19) and 1 3 3 ( t a ) , 
Tbo baso p«fl^ iQ t M s ease appears ot «/o 313 aad tda 
Molecular l i m m/m A08 waoitat to 3JS of th is {loatc* f M a eouia bo 
a t t r l tmtad to ttia faot that tha hlphacQfl athar brldsa aitffara 
aaay raptarat hy^rogaa t r « i a f a r tiiaa laada to 313 f ra$aeat . fha 
f laa loa «tf thm atliar liritfga l a (X1CIEI> aaa taka l a tvo wiqrat 
( 1 ) hy raata ( t ) f l v l a c tha loaa at V « nU») aad « /a 311(23) 
and (11 ) br roista ( 3 ) i l v l n g loaa at i^a as i (32) and a/a 337(331. 
Hovavar tha ohtanratloa that ttia 313 loaa l a aot lataooa aaggaata 
that roata ( 1 ) l a favourad l . « . tha boad hataaaa tha o«fgaa 
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Tli« ton «t • / • 3 ^ i « oinrloiisly *A**t slnoft t l i * ao l toa ls r ioa 
in t t i i« ea«« eannot t f i l i t I n t o two ci^^ttl frtt«tt«it» tiai^iag t t t i t 
• / • TfiliiA, i>^rtti«r •v|d«aofi for i t l»«liic doablr ohargad loa 
t s i>r<»trt^»a ] ^ ttu5 a|»i>«ax>iuica of tti« iaotopa peaic a t ha l f a 
lifuit ttait hljghar (304,5 ) • loaa at o^a 393 and 3T9 ar laa by 
ttiA loaa of aatfijrl groiipa, «i/a 3^0 aaa 9T9 bjr the loss of Uu 
aa^ C^ IO resr^eottvaty^t aii<1 a^a Sta ibf i a t a r a a l oondeasatioa. 
fha tons dhia t o tlia loaa of m eaa Ch) are not fouaa l a the 
S9f»etra of blDhnngrl type b l f l avona t . flia ioas at a /e 431 aaa 
29d art£»() Is^ irarlotss w><lea of ;«IH f l salon. 
.^ftthl!* f lay one toeyaaettiyl ether { i l l f )^^^ 
I n th le oaatfi , a te r lo factors beoom® ao aacln dotitlaaat 
thAf the Ion at m/ei 311 appears) em base peak la»tea£I of aoleoalar 
Ion a /a S33{^9}. The ao<ta of f ra faea ta t loa l a ^wea I n Ciiart-
W T l f , 
^ala aaaicst $a2(90) | 80T(54)t 501{93) | S73;a4)i 3d l (15 ) t 
S 3 l ( t 3 ) | 497(34)1 a ^ ( 3 0 ) f S l l ( l i>0) t 381(12)1 
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«|i#6tr«i««tiT to i»laoi(iat« tli« ntntotttra of Mflavaiioids or 
6B-««ri«t« ivfl) eontalnlng two fl«ir«iion« oal t t Unka^t tnroosto 
{H^D 















All tHa faaturaa abaanrai tn aaaa apaatra of mflaraaottfa 
of •SB' aaHaa a«<i t ^ t r aatUrl atbara Hara analogiaa wttto 
a l « l l a r l r att%atlt«ta« •a«a«n«raaattaa« THa «iMa apaatnta of 
«i l- l liaptaMtliyt athar ( W l a ) * * ationad ttm pr^^^&9^ af I O M I 
G9 
«t « / • laiy 194, ISl , 313 and 470. Tts* pr«a«ae« of loa« at 
a/a 1!S4 aa4 181 eoatlttaat vltii fragaMtai Z*&^Hj*(<3^)3*Oil^'*' 
aad /*Cgffjj»(Oil«),orf,Cojr% r««paetir«ljr, aapportad tha praaaaea 
af fiTilaraitiielnal r ini a/ataa Harlved froa a SyT^dt^draajr* 
flnvf^nana «r«taa. In aA^ltloo, tha proaanoa of oaotliar rlag 
mnm «inii|aata<1 ^ aa lao at n^9 121 oontlataat with a 
/"Mii*t,C^Hf^ 0T^J7* fragaaat, M^ asa spoctrafli a lso sHi|tported tita 
aatare af tlia llakaga nlaoa the fragiMiatatloa af tsalaoolar toa 
at m/tn !^SS aan ba ratlaaallaad by KB A raaotlon af flavaaoae* 
ft rat at ring t«c to give a fragoHint loa at ii^e 476, followed 
by A ntfsllftr fragaantatloa at ring II<-0 to glva tm ion at m/n 
312. Thla two ataga braakdoan fragwaatatlon pattara Is ful ly 
«ab«tmitlata^ by tha proac^noa of siataatabta peaks. Ihene rosnilts 
ean only ba «oooaaodata<i by a llnlcaga froa tbo oacrgen hatarooyello 
r laf X*C to tha pHtoroglnalaal rlag II-A (Cbart - Xlxj. Tiia 
proAiatloa of pbloroftuolnal dlaatbyl atbar at m/n 1S4, a prooasa 
ablah la aot obaanrad la alaple analogaut flav«aoaaa» la pr^ably 
af tbamal orlgla . In faat pbloroglaolaol l» ao raadlly loat 
fra« 01 ft«r«iaaa« tbat i f tba taaparatura af tha loa ohaabar la 
tlia «aa« apaatrawatar Miah axaaada tha vlalaHa (^300^) for 
ari^oratloa of th» aa«pla« thara la d l f f laa l ty la dataotlnc tha 
a«laa«l«r laa, Tha thoraal laa tab l l l ty af GS-l vaa aatabUahad 
by haattac I t l a a taba at 390^ and froa tha pyralyala prodaeta, 
pblaroftaalaol vao laolatad aad eharaatarlsad* 
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Jit ttugi«fit«<i Hy P«lt«r , th9 Ion of m/% 3ia ««attot !>• 
itt* to tli« for««llMi of apt gout II trlttotJ^t otbvr tooowiso 
frogaontation fiat torn bolow 3f2 bears no rooonblanoo to tbat of 
a^igfinfa trt«#»thvl athDr. Tha tona, « / • t30 an^ m/m 133, wfelsJi 
ooiit<! be aria* by nTt\ raaetion of apigenln triwattigrl atti«r» are 
•Rt i ra ly libaent fron tbe -tpeotra of Qn biilma^onB aatayt etsiera, 
«\»rt!ii»r tb© alternative laofl»w«nooe--flaYiwitm» atruotttre (XLI I ) 
nrono^o^ tor *6i<* blflnvanonaa was rated oat on ttie boatls of tbe 
nnntinfmnnm nt th^ ton at «/« 121 In tbe npeett^m of Ga-3 
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TH» {»r<i«i»«at loiM «t V « 1^0 <Miift 133 aot»<l l a tii» mamm 
ti»i»etraiR of i i | i l i«ii l i i trlMtthgrl mtinmr mtm « a U r « l y alisttiit f rea i n * 
«iMi« iii»«etr«ia of QB*l Hoptwiottijrl otbor, Thio oloar ly iadleotos 
th« tin««o«|it«litlltir of Po l tor * * l»pl le«Uotta« ^ r t H a r ^ %hm 
mtmn 4io«otr« of ttio parotit ooMpoaado an-a md aii«>aA (tiliiyrt • XX>JI 
•4tTio«««! ot(»iirly tho prononoe of tons at V® i<^7 «ad 123 ooottlstont 
with t!i« frftg«««itii otolaloed fi>o« arosatlo rlnga t«B and XX*ii 
rot|i(»otlV(ilf , GS-a I n i t i a l l y lonos tno oloatmto of pbloroglaolnol 
( M - l 3 n ) , ftiifl than by A 'ID\ f»roe«ii9t r lns Il'-<^ fr»itMeat» to ^ive 
an ton witD »/« 396 (an^ not mt m/% 313 ) . M d l e i o n a l l y , two 
!i!tee#««ilv« IDA fragas^n tat Ions erouad rloga I -U imd 11-J of 
C }^»3ft ^ v o an loa at ov^ o 270 (and not at a /e 2 ^ ) * H^i^ evldeaeo 
o lanr ly astabUnfiod that the 3,4-<llIiydroxypSiea9fl syato^ o o a a t l -
tutee r ing I l - n m*^ not r ing I - i i i o 0»-2 ( W I c ) mid arf-4aCxVId>®, 
4 9 lAa 
iTantcataraaaa et a l , , faolcsoa at a l . and Vlaliwanatliaa 
a t a t , hmm raportad tiia aiwa apaotral atudlaa o f / ' l « 3 , l l - d J ^ 
l lnkad f larwioaa-f taroBa typa l i l f l a v i M H d a . riMaa ooablaa tiaia 
eharaotar la t le f ra«aaatat loa |iat tarns of a fl«nraaooa aad a 
f lavona. Tiia aaao aiiaotrtta of talbotaf lavona teaxoaatlnyl attiar 
( t l V h ) sliowi fraxaantatlona as altoim l a Ctoart « XXI . 
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TlM •fMi« «|»Mtrttl rr««*oot«Uoii of aor«llofl«iroii» (]Q[V«) 
ii«pt«a«th]rl •ttier Art • l a l l a r to tbooo otiown for talHotaflovoiio 
hoxtmothjrl ethor ( aVU) oxoopt for tiio Inoroase of 30 MOOO uiiito 
In tho ions (Cliurt - xn\ C(3 4), 0(10*), g ( 3 i ) , P(4«i) md 
0(22«) att« to AH «xtr« wethoxy groan in tho 11-8 ritkg, ftio 
tntffimltleo of othor loao aro 4(33*}, 0(33.£), ^I(13.i) md I ( iao«) . 
fho niMiii speetral 9tadl«s of tbe blflayaaoiaii reveal ttiat 
t^ielr fritg»eat«tlon iiattorno dope^ n^  aot only on ta« eonatltaant 
nononarlc ftiivanold unit but also on the nature tmd position of 
Interfl«irnnold llalcf»go. Jhlte th(« oraolclriii patterns of alssplor 
flavanolds are loss ooaplftx. In applloatloa of tlidsa oonoepts to 
Mflavanolds, on^, has to take Into oonsldaretlon the Influence 
of the a*1(!ltlonal struotttrnl and storlo faotors. 
7G 
ni<» jiyath<i9i« of tUtt Mftfinraaotdn wltli rednoad HotAro-
oyol ln rltii|9 Ifitroaooos probleas or »t«rdootieiaiflitry wiiioli ««» 
t>« ®ic|i«ot«(l t<ti o f fe r a gr«at eliatlfi^Dso to th« oti«mlst of tlio 
fatt»r«, toirnver, mofintly ftjratfifmis of bepta»'««etl iyl Micag«tla 
(Chart TCIV) h«9 h»nn reported • % D a r t i ^ l nfatUmnlB of Gil-1„ 
han nlno beeo aff«»ot«d* tl>«i sjnstn^tlc api>roeiclie« to momb&rB of 
the blftmronc fsosilicts f a l l I n t o ftvo d ls t lno t oat@gorl9%. 
1 . Coapliog of two flavcia® aaolii l by Ullmima roaot ion. 
3 . Uttafflnn sjrotrtoiils of sti i tal i ly isabsti tutedt bipl^eayls aaC 
Dlpliaairl ©tliers follos^sd by t l i# i r Heteroitaittilatiaii to 
b l f l«von^«». 
3 . Tassel«iy-'^i08f»r r@«rraiig@«0nt of es ls t l ag bif lavoaea e .g* 
tat«irooaireriiioa of eupresstif tavoae «UQU3 ai^ntiil^iflAvone. 
4 . ^ar t ta t Mathylatloa an') deaatHylatlon of natura l or 
nyathotto biftavoa«8» 
*$• l>li»aol oirtHiativi^ ooopiiag of flavoA®«, 
! • tlllwaaa Coaaitag of riavoaaa 
A nnirtiar of tol riavattoidif wltb «i l f f«r«at l a t a r f l a v a a o i d 
Itakagaii hava baaa ayntliasistttf by tba appl loat ion of Ullaaan 
i l l 112 
r t ao t loa t»«»^ Makaxawa aoaompUsbad tba arat l i *a ia of aM«ata-> 
77 
ftiivaii« n«xiMi«tHipt Ather by wix^d Ullttann reaction bct«i>«a 
»»-to<l<i-4»,l,T-.trl-«>-ai«triylfl«vo«« {^0.111) «ii«l *i»i9a9^* ^3,7^ 
trt'-'^'^tfthfirlmiinef ( t U V ) . GuprsssufIsroao l>«xan«tUyl «titer 
wfin olitfitn«d m m hy f>r«<tact tn^ wm S9ua^ id9<ilie&l «dfeb th« 
nnm f^htnlntnA trttm nAtaml soitroAS. Lainr on ia^teadrl at a l . 
h#rr« al(i<9 «ivntha^|s«d euiiraa*afl»voaa hextiaetiiyl atttar frota 
^-.|ado-4%'^,T-trl-*?-««t}iylfl«von9 (XUIV) uatler sodifiail ooadl-
tlona of t?tl«Rfio ooadenn'ttioii. 
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Tliw iiyntti««4« o f / * I - 4 » - a - l l - 8 j H I K I / * ! - * • - u - I I - $ J 7 
tfnlc«4f iilnoktflmroa« wstliyl mth^en tat ti»«a rep«irl«d fe»y Maicasftv« 
Hie p«r!i«t!iyl«t««l 3*-altr«Mfliivoii« ««ltijfl «tli«r», tim k«y 
lnt«r«»4ta*«»t war® oJitataed t»F eim<AmmmmHetn of 3*-iiitro-i*«• 
todo-.?f,T-dtl-'^-««tftylfl«woa« (ti^V) and 8 aurt 6-ttyiir»3iy'-4'.Itt-
trt'-^^^fttlijrtflsvon®!! (iCtA l^ aufid tl«yil) t a iJ4So In t;ii@ preA«ao« 
of 'Cg^Og. fh® n i t r d ®th«r8 i»®r» redaQ«d toy 3**2^3^4 *** aqiiftwis 
®tfier9 of tilfiafctflairono ( t t l l l t aad tlClVto), 
34 
OCH3O OCH3O 
(XLVI) Ri--OH, R^=H 
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IfffifiR^rl «t «l.* Ii«r« rmp9rtm<& that (l«a«tliylatioa «A<t 
7««a«l«]r<«io««r r««rrMi««»iit oooarr«tf daring Ullaami ooiiti«na«tiaa 
li«tii««n 9-todo apigffiiiti trl»«tliyt «tti«r (Xitiy) and apigaaln-StT* 
^tnethyl atttar (XtATtfl) u^iing aotlvated ooppar broasa and iC^Oij 
ta iaoaiqrl ateohol to giva natttrai hlaokiflavona paatiwatliyl altier 
and «!i|)r«98uflAvone hexanetliyl athor, aftar aatbylatton of tha 







1. nitaaaa raaoUoatCu-bronsai 
S^ca^ In isoaayt alooholf r^tlnx* 
a. H@^tnylatloac|6f eruUe parti al ly 
danetiiylatad product using 




immf . m i ) 
80 
3* tfH«wia Syiitii«»tt of 8ifi«y«a<« Via aiph»ayl aad 
mgfci^ wyl »tti»r f>r«ettri«ir» 
113 MiathAl ftadl o«k-«orlt«rt * f irs t introdiioa tuts e^proaek to 
til* ii)rnti^««i^ of birtffivottos in 1964, ttowvvnr, noao of ibo 
114 
biflmroa«s pr«9ftr«<l by tii«a <M0ttrK aaturoily* AHaitd aait riasaq 
«i»l»iiara to bwrn fjiiiolcly r«dli««a ttio f>oteatiai of tli« aatisod «a<l 
hmtn mteminfitully wyntiiftalBad tnn mxtmeihyl itWa) aad tetraaetiiyl 
( I t f ) otHara of <mpra9(Hifl<Kirooft ( I ta ) as nhvma in Ctiisri ^ u l l l * 
Tlia eatho<f iQVolvA<f tlllnftan oou^^tiag i»ttwa«n tvo aiolooales of 
t«>lodo<-3t4,6<»trifliet^OKy bontena (tUt^i to forn a blu&eiiyi systea 
(I.) tm the ftr«»t «tf»o» .iul»»ai|Uoiit ^'ri0dftl Craft»« acyiation, 
rinrtinl desathyletioa find ooisdeii«iatloa irlta aaiaalclaiiyde gav© 
a hiohalooao {ht)» Oiddatlv<? oyoltxatiott of bidielootie by .^ ea^ 
fnff otir»r«»iim}riayoi}a <i0X^ai»t))yt ot!iar (l«iji witioh oo partial 
rtO!w>t»iylatlon waa onnv«rt«d into eupraaauClayoao tetraMOtti^i 
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L«t«r on tCawiino «t at* hmit also ua«di tti« m&am a«thod 
for th* trntlioois of agathioflavono hoxoaotti/i otbor (JCIlf; ma4 
ettpr«o»uftfnron<>*i4iit<ifiRthyl otiior ( t i n ) . From th« friodol Croft*» 
ooylotton of <£.t wttli iMaotsrl oHIorido GA4 oluaiaiam otiloride In 
fl1<»t^yl ethffr, ttio two oompottndR ( U ) iwidi ( U l ) eoold bo 
iRolAtAft. Subaoquent aoylntlon of tiieso ou«i>ouada «it!i p-anlaoyl 
c»ilorl*l«, nalC0r«Vfintatetrnii«^ roArrAOgoaont oad rinft elosuro goifo 
etinrA0«af1flnroa« li@xAH»thyl etti(»r ( I ^ ) @nd a^iataiofiavone 






t1i» stroelMr* of 0efiniifl«v9ii« AS 1 - 4 * , 1 - 5 , 1 1 - 3 , 1 - ? , I 1 - T 
t o n t a h F i I r o ^ / " l - 3 « - 0 - 1 1 - 4 ' J ^ l i i f U v M * {XWla^l w«» oonf l t *** ! by 
th« »irntli»tl« of i t o affthfl olUor (iKSftol^ naliig dlptHia/l ottior 
4iomrhi*s:yli& * e i « oHlori^e ( b f i l ) and o-Hy^oxy pbioroaeoto-








t%i9 fttt»rn«ttir» utructurv (LV) tugfttttAil for oolia«fl«viMie 
«»thTl • t} i»r was nlvo 9yBtli»8tMtf I n tb * 9&mt tr«y utittg tli« 
l<iiiw»rio dilptiPiijrl 41oarlioxylie aetil chloridti ( U V ) . 
(UV) 
OCH3O 
( i -v) 
l t d Konoshlaa • « a l , ' * " b«y« r«|»ort«d the aytttbeala 9t l i * 3 * , I - 4 * , 
r iavoii* ( l i«| it«-0-4i«tl ir l f a k i t i a t l i i X l ^ n t } Mid I t t debydrogMiatad 
d«r iv«t tv« (UX}( i i» i i i« -OHMtl iy l •«l iarai i f lav«iM)(Cb«rt - I X I V ) . 
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H^HloroMthyl luUoltn t«trn«ethyl t tatr (uri) ««• 
emvmrUi t«to tH« ael<S eUlnrld* «ho«» ••UriflOAtioa with 
pfilorofbiolnol Ummthfl • thtr and iiuto»«qattiit Frl«« r«iirraMft««ttttt 
s a w tH# r«i|ttlrtrf tostoflasfOa® (LVIl). TUls »a» co«.l«na«a with 
«niiiiilf»«»»y<l« «n«S eycU««tloii of t!i« resuUlng chftloone gaar« (•> 
t,«t»tfi.O^»tnsrl ffilnitetto (LVII), OrollaaUoa of (LVII) wlta 
aal<«le» «nhy<!rl4t «nrt sodliiw aiil«at« ( Ulan-tlobioaoii ««tttod) or 
'lehyiro^ettfttion of (titTflt^ wltft todlae-potasisiaa ftoetato gav© 
OCH3O 
OCH3 







1. Eitcvtj^ tcatcoY* OCH3O 
2 , ^ti.e.A YeoLvyay)^evwei^l 
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(LVII) 
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!t, ^»»««»l»y ^ot#r 'g«rr«o«e«eat 
171i fiimt^««t« *»t ntnoktria'vottfl p^ntfiiietttyl tllMir (Ctiart - XMtl 
htm hmmn nut to bsnlf iolal us* bjr fal ter • ( a l . for tli« 
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•3mt}i»«l(i of «««tHisflAiron« lioxwMtiijrl otiior. t '« l t«r 9% «l« 
tr«at«d ( • ) ofiprastiiflavono haxwMtbyl atihar vltti bfdroloaio 
•eld in aeatlo aaftjrdrliS* at 130*140^ far d hours ( t /p loa l 
Vooaaloy Mo««r oondliloM) «ft«r wteioti tiio roaetlon w«m ««rko4 
87 
119 Mil r««tttbrt«t«d t« giir» a mtxUtrm of {*^ mgmiUlittl$»oa% 
h«)rMi«tti]rl •tfi«r and (•) ett{»r«»sttrt«vont li«x«Mthyl •tli«r ta 
tH® ratio Uta (w/w). rtie oonyiirrtloa coatUtutad to* tirtt 
fii*<»poration of a aaabor of ilia agatfit«flavooe tmsAly* Bansano 
trKfttoicd ^ ^ (iolv«nt atiift ware uaatl to varify ttia llnlcaga 
i»9«ttion<» In afatM«flairoiia (Kllei aa«l oa{»r«aauflorona (lJUi>* 
4, rarttftl Oofli«th|rltttloa im4 liathylatloa of Vattiral and 
^ynthetia titfltiyooaa 
4 targe ouAtiar of partial aiett^l otfiers of cupreaauflavona 
anef a^athlaflayOQf* has beaa prapara<l tijr the controlled daaetUyla-
tloa of ouprasaaflavoao boxa^atltyl ether. In the I n i t i a l stua/ 
^eafiadrl at e l . obtalaef) only tbe dlawtbyl aati totra»etiiyl 
atherii of oupreaaoflnvona. loisFever* rapetltlon of tite reaction 
l l T hy nabaaii at at* ahovad that there I t aa a.Me4 ooapUoatlon* 
far the Ves8el«^ 4oaer rearraageaont aooo«|»aale« deaethylatlun 
yt el<)10i darfyatlyaa of both agathl a flay one and oupreaau f layone. 
The 0-Maathf1 tiarlyatlyea of asathlaflayone h«ye not been fully 
ebaraotartsatf bat oa reaet^ lat lon they a l l give aiatblaflayoaa 
heiTMNilbyl ether. Agathltflayene hexaaetliorl ether aubjeeted to 
the »••» deaethylatton ooadltlona glye* aa Ideatlaal alxtare 
of OHMthyl derlyatlyea. Proa thla atudy i t la ooaeluded that 
deaathylatloa follow* tha aefneaee C-9, thaa C«4* and n a a l l y 
C*f, t^raalaaly the aaae aa^aaee Is obeeryad for aplteaia 
88 
tr ta«th]r l t t l i a r . Par t i i i l iMtbirlatioii of etipr««iwif!«•»»# with 
5.% •<|iitv«l«iitti of dlMtttiyl aulsiliat* but btaa uiiatf for ^atiliadrl 
• t H i . " to obtain titft t a t r « « ( t X f ) and paata {iXgi mwtHyl atliara 
of oapraaattflavona. Thia 0<-«fttii3rl (terliratlvaB of aMaotofla^oao 
and hlaoktfl«Broo« j r ' l»4»- .<) - . l I -e^ hav« also bean o&tainad by 
f inr t tn l d#«(^tli3rlatt9n of th« oorr^spondtag bl f lavoaa tmthfl atbara* 
"5, Phaaol 0»tdattv» Cour>ttng 
t*t a l l tit» aethoda disouasad, ttio dl t tar iaat ion of ai»l|i«tiia 
mt^ I t n dar tvat lve hy onldatlva ooupllng of fars tfta aost ati«iulat<>> 
intr, and aeatt iot lool ly ^laastn^ roata to tha biflavonea aiaoo i t 
fioat olosftly follows the process wliiob i a balievod to ocoar i n 
natura, fHa a| i ' ) l lcatlon of pUaaol oiEidativa ooupliog to ayuthetio 
ohnjitatry haa, t!iorafore» baaa ^xtenaivaly studiad ^ " ^ , 11 
nmm baan airparisaatal ly eatabtisb^vd i n tbe pbaool oxidatlire 
•aaHantaai. THw pbanolat«* ion i a oxidiaad» by an alaotroo oieidaat 
l i ira f a r r i o eblortda or piotaaaiam farr ieyanida* to a pUenoxy 
r a d i o a l . 
Tha fraa alaotroa l a tba pbaooxy ra4 iea l aay ba abowo at 
vartoua filaaaa by »aao«arl« a f f a a t , Aia fraa radioala ara tbaa 
aoualad r^i^ldly and i r r a v a r a i b l y uadar k i a a t i e aoa t ro l , by tbraa 
of tba aany aodaa of d taar ixat ion tbaora t loa l ly poaalbla. 
89 
<1) tto0olytte oottplltii 
lr'> • A r ^ i " — ^ 2 — • (*«'^*)2 
( t i t ) l«t©roljrtto ooupltng 
^ 0 - ^ S — ^ ^ o * 
ArO • M-o* > {Aro)^ 
t t t s rt^asonaltlc to a«ftu«8 that ooait tng occar» f a s t e s t a t th® 
pofitHons of highest dens t t / of tu® tr&e oleotroa easoept mher^ 
t!i*»ri» iB s t e r l e hiadrtjacG of approaob. 
?hft parant btfl«voaf» to^ettisr with t&olr various j-a&tbyl 
«tfier« ATMblt ©tth«!r C-G or C-o Itokag© tiotfieea tae flavaooid 
iinftfi whfofi lilglit b« »???»0ote«l to a r i s e ttircmgl) ojddtttlve ooUjtlltig 





itlolratiix 9t a l . ^ * '^ ti«r« lttV0iitlgat«<t itott 9xl<iativ« 
eot i^ l in* of «plg«iilti ttalKg atlkAlia* potiui«la» {•rricftmi(i0 witf 
I t to lnUd tvo blf l inr»i i««, ( u r i t ) and ( X ^ l l l ) v l t l i toterflaflraaold 
tinlriif«r9 / " * - ^ f t I - 3 _ 7 «a^ i r ^ - 3 » ' * " ^ * « 7 r«»i?ftotlir«ly, oat of 
the»0 too l a t t e r oa« H«« boea t«oi«t«dl very rooontty froa fal««4ail« 
S5b oryf)tOfli«roi<f« • 
( W T l ) ( X » l l l ) 
fHo !tyntti«tlo eoapounda ( W I I ) ana ( n f l l l > appaar to ariao 
pr»a««aii1r ^f appropriate ap ia -pa i r i i t t of tha Moaoitarlo r«<itoat 
( L t ) , althottgli noaa of tha arwae t r io at ^ I . J * , f i * l » ^ i i a k a < i « i M r , 
vkioti i t i i ^ t alao «ia aspaotad to iia rorMad* oooltf INI i ao la tad* 
Tiiaaa ol»aorvatioaa ara oooaiatant « i t& tHa ftadittga of Cnaolo 
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at a t . * «be atadiad tHa alaotroit aptn raooaaaaa opaotra of 
f la ra«o l« a«|oa radteala (darivad tros potytiydrourflaTooaa and 
l»«iviiig • S<-4iydroxy fuaatioa} and eoaetadad mat %M9 «ata«aU«atio« 
of an oapairad alaetron i o i t i a l l y gooaratod at tHo C«4* hydroxy 
92 
frmip i n «f»ljK«nlR oeeart only I n r t i ig* i and C (i>X}* fHu»^ l a 
ord»r to aohiwv* im Intarf lmrai ioi i ! l i n k a i * to r ing A, ^oljraottx 
Sta 
ot A l * tooltove that A r»«lleal l a l t i a l l s r soiieratod at (3-4* 
tn «f»tfloat R mi^ <}oloo«ll«od tttt«3tE« ^ t ^ e t r s p M U o i i l l y iii« «lt»otroft 
r toh C«^ or C-*^  pooltlono of ttio pliloro^ltieiaot r ing of on lotiMtt 
apig^ntn HioioQ?il« l . o , ro^toAl "ontiwtitMtloa ocottrs t o $>roforoaoo 
to rA<tl<»<i}t pa i r ing , 
^•sfiadri e t al« hstr^ o»rrin4 oat oxidatlvi* coyftlini^ of 
Aplgenin «4*t 7-(! iaet^yl ethor witti f « r r l o c&lorldo i a t»olUa& 
f!t03rao AAcI iaolnted n dtaar i n a i y i e l d aboao pro|>ertlo« aa^^aat 
S3 
tha t I t I s the CQ-<3Q coupli^d blflavon© • 
_7-ocH3 
Oa tha baals of tHoao flaitiaga SaaHatfrl ot a l . ^ ^ ^ Hava 
•ui^faatad tfiat vdaa i^jr^rovr groapa ara protaatatf hy awtHirlatloa 
( l a a r l a f oaljr tiia 9<--j»ff groap f r a a ) , d laer lsa t loa takaa plaaa 
ttiroagk •«> or 9<» poait loaa of A r i n g . I t ia raaaoaabla to axpaot 
tHat i a aatara a«l«qa«ta aaohaiaaa ara «railal»la for protoai lag 
tho Hy4tiMHKfl groapa aatf brtagtag alioat t M eoapilag tHroagh tHa 
poaltlott l a A r i n g . 




rti« g»nnB Gupr^mmum lAnm (Cupro«««eda«> consists of 
Alioat 30 •{ifioi«s, voiittjr •vergreeB tr««9 rurely Hirabs boar iaf 
•aiatl etoseljr pr«a««id s e a l e - l i k e leaves and d ls t r tba ted I n tits 
*f9<llttrransfin region, t rop loa l 48ia and Hortti /^a^jrlca* If^ey ar« 
QUieivatod for t h e i r graoeiful habit and daric grata f o l i a g e . 
<4oAt or the speeift!! are iaportant for tiaiber trees l a lfi@ir 
nat ive eoaatries isid e lsei^ere* flie wood of Uttpressus l as i tan ieg 
Var* beathwi i l Carr. has been foand sai tuble for p^^er pulp. 
124 flatrajan et at« had ohemloally> earaiiinetl @iglit s{»eoies 
of the fau l ty ouytr^s'^Qoeao nnci reported cuprosmii'lswoae aa«3 
a<^(>ntortavon0, alons; « i t h soae other b l f thrones, l a a l l tiie 
.'<if)AOl«s exanlnnd* fhns ottpreseu and asientofleivoQes saea to 
h(i eharaoteri«it io biflt<rroaes to oupressaoaa^t henoe they nay 
!i(»nre an a u i e f a l taxonowto aartcer. 
rh«» present diseussloa dtials with the study of the oon^lejc 
• I v t H r e of b i f la raaoids ( i n the l e a f eztraots of Cttornssws 
la s i t sat ea Var . benthMili Carr. and jg« aoiranlaaa> as 1-4*-«i<-
aiethyl eopressttflsveae ( I \ l ) , new b i f lavone , aloan with 
MSeatoflavone ( lVa)» eapresettflavoae ( IXa)» podooarpasfli«roas«s4 
( IVe ) «a^ isoeryptoiseria < c x i l l e ) * CMipressu, «seato and hlnekl 
f larones have already been reported as the bi f lavoae eoast l taeats 
124 










(^XXl l l ) 
R- R ' - .CHj 
» H « 
95 
U»ivr«fi of Capr«»«i« la»t twtt o» V«r. ii«atli«aili Carr. «»r» 
nrocnred friNi Foriivt ^««««rofi t as t l t a t * D«hr«dutt, Iiidlla. thm 
phttn^lie •Ytr«otlT« of tti* eo«r««ly povdarad l»iiv«t oa purl f l e a -
tfon Ii3r «atv«at fraetloaatlon MAd ooluan ehroanto^raphy (a i t i ca 
)r«*!l) f4Yllowff<1 by thin liqrar obroaatograpliy ( s l U o a gal) ravaaladi 
tttraa liaadii wlitoh w«r« laball^id ma OLI* UiJ[l ana C14XI In or4ar 
to Ineroaalni^ '^^ valuaa ooiTa«»oa<31ng to ^apatoflnvoaa and i t a 
mona and <Ila»tliyt ettiora ratipeotiTaty* f^« a«iunl eoiottr 
rftaottona and TIV ap«etra In atbi^nol In^ioataa tb«it to t>a 
Mflairmiolda* Th«y vera aaparata^l by VUQ ( a i U o a gal) u»lag 
bnitmana-fiyrtdlaft-forMlo eeld (d6t9i3> as ttie davaiopini; Hotvaat 
• lyf i ta i i • • 
^rnotioa CM though Hoaioii^ aneoaii l a ohronatographle 
hnhavlaar, mk »attiylattoa and fUS axaalaatloa aaa foaad to ba 
a alirtora of tvo aathyl athara* whloh wara aaparatad wttd 
^araatartaad aa Haxa-<i>*-«attiyl aaaaioflaToaa and liaxa-<>«««ttiyl 
eupraairaftiivoaa hy aoatfiarlton with authtiitle aaai>laa ( • • a . , • • • • a * * 
ds,d4a,aa,4a,ii 
(t^ Tataaa, aharaatarI atla flaaraattAaoa la tlV Uttot aad muU 
CU aliaa aahjaatad to aaaataraarraat dlatrlhatloii {QCy) hataaaa 
athyl •athyl kataaa and harata haffar (pHI 0.S) ylaldad t«a 
ooapaaada, CUIA and OLIfl» aharaatarlaad aa aaaatoflavoaa ( IVa| 
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and ettf>r«t«aflavoii« { fx« ) r««p««tivii l jr , by H4H «tudl«» of eiieir 
iie9tnt<i« «Btt\ Methyl tttti«r«, 
CLll 
m * otiroaatOfrapfiiOAltr tioiiog«ii«toiis f raot ion C U I , on 
•f t t f iTlatton follovQd by fl<c oxaBtloatloa «a3 foaofl to b3 tlia 
tilvtttrA of h9tm nvithyl oth^r of aaaoto aad e^jpresau flavcMiea 
( H - vi*to«»» ««<! onaraotart^itto flaoraaoenoe t a CV l i g t i t ) • 
Clill «raf| t f t t re fora , sabf«ota«3 to asii •ep'^ratlOQ betwesa mtufl 
fifttfiTt iratoa« nm norate Gaffer (pfl 9,d>« I t yiotdadi two 
ooflip<Mtnda» CLfl \ and O U I B , Vhey were ofi«raotarise<S as 
po<5ooarjwi»flBiroao-A ( IVe ) aad I-4»-O<-aot:iylcapr08.*<afiavoaa 
( T t l ) » 0 new blflnvofi<!, rospootlvely by fi'liJ sttidtea of t l ia l r 
aoetatos. 
ST.TII 
Fraettoa C t l l t ( » l a o r ) on aet l iy lat ion gsvm alaoiclirlavooe 
f»»at«Hii«thyl otbar ( x t l f l l K I t waa i d a o i l f l a d aa aoao—>* 
•athylhlaofclftorona by eo«|»art!>»e>n « t th aittbaatio aaiipla {^g 
an 
iralaas an«l ot iaraotarl«t le rtuoraaaaaoe l a tiV U s b t ) • 
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(Chtk) 
The «x«»tQiitloii of CLI4 aad i U mct^yt «Ch«r (Ci#li4l) tt.p, 
a2li<->1lt^  tn^ioatcdl I t to i»« a«i«nt<»flftV9aft« fh» roesl ts df %4ii 
attitttcis of CLX^I fuid sMoatoftavofit ti«xAfliettiyi»iher «r« f|iv«n i a 
?Abl#> V I I , 
TAItL: - VII 
fhnaleal s h i f l « of protons of C L I i l and aaentoflavaa^ {t«xa«i€iti:tyl 
iitHur 
A9Sl€1ltl0at a LI 41 \men to f lAToaatiexftaa thy laittar 
n-i-^ 
' f - I -«« 
»I-I«3» 
H-I-ll' 
i i - i i - a % « » 
CNo- I I -5 
f - 5 , f - T , I I - T 
l l .S* ( U , r t , r«3 Ha) 
3,«9 ( i: i ,sJ, l«3 l a ) 
3,37 ( t i f , O 
3,50 ( l f ,?J) 
3,43 (IH.Ji) 
3.(m ( i ; i , d , l . « 9 ila. 
Ij«i3 «») 
3.15 (li{,<f, r»3 lis) 
3.90 ( I f l^d , l«» its) 
3.S3 (aii ,<i,f«» aa) 
3.37 (3R»«, r«!l Us) 
8 . t4 (3(T,S) 
^•Of, 9 . t» 0.19t 
• •30, 6.34 raapaa* 
t t v a l f . 
3.33 ( i<l ,d,Ja3 'Ami 
3.69 ( i t l , a , i » 3 0^> 
3 , 3 i ( 1 I « J ) 
3.49 ( t a , 3 ) 
3.43 ( t l t S } 
a.iO ( l U , d , / . « 9 Its, 
JJ»3 lla) 
3. IS ( lH»d , i«3 lis) 
2 . as ( l t l , i l , l « i t i ial 
3.(13 (3»td,J«9 If a) 
3.34 (smtd,i«9 tta) 
9.93 (3{ I ,S | 
« .09 , 9 . 14 , d .30 , d.a9» 
9.37 r#af»aotivaly« 
f • i f n g t a t , 
Si»«»«tra« m a 
4 m 4oa1it«t. 
i a CDClj at iOO 3tBa. IMS aa i a t a r n a l atMUtar4«Y^ iO.Od. 
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Th* 'Un mmetrtMu {fig, TIT) «lio««4 mx mA A^M^ »y»tmm» 
mnmoeiaU4 wltli ring* r«B md I t - 8 «ttb«tie»t«4 «t poati ioas 
T«3* ,4* Mi4 t I - 4 * r««p*tttiv«l3r. !%»« ring» I« i i aad t l * A of th% 
hltlmnmi M « ^ « ( S to be lav9tvtt<l l a t»t«r f l«yaf io |d l l i ik«i i«. t a 
liarttigittiir the val««ii iiltoii«d ttittt 1-3* 1» Unkfld t<» oittiAr t l « d 
or tr->^, H I O obsftnratloa Ihot I n Hf lMronaf i , l iar i im «ro««tie 
stilitkttudiitii at 1*9 tn» f - d 0^» groii]? g«a»ral ly ai»p*ttr9(l l>«lo» 
T ^ . d ^ ^ * (?«bl«» V I I I ) ti»<t to biaiave t t ia l itiib»ttta«at» ( f lavoao 
u n i t ) tn nUlU wan toeatft^ at l l *<l and aot at I l - d . f'urttior a l l 
amtfioiy frntiT>» oat otifin^e of Mtotvaat f roa aoateroolilorofora ta 
hf»a95«net noviid tin f t old «s l a oaiiraaatiflavoa® li@xiwi«tayl@t!i@r» 
«h<wloi5 that overy ^ittHoaiy groups fe«a atl@est oo« ortuo pr«taa, 
titer<*fore, a f I - % ratlior than a I I - S llairag© was oflKaflraaa, 
ttfl^anol<*!ii l-S-0»la ll-3-<M4a 
1 , C3apr«ffimftavoan ii^x«i«(itb|rletM«r 
2« JiaiaateflaYoaft ti#irfMiMitbyl«tb»r 
3 . Afatlilaflairoaa tiaxaaetteylatHar 
4* Hlnaltlflairoaa f^aataaMtbylathar 
S, CU^I v e . O i 3.94 
rs.is 
ye.ia 
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PPM ( t ) 
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FIG. IV 






««« foiiiKl to gWo mn idont ie i i l wltb CU.4I I n • ! ! r««p«et». 
rfi« rm, nv iia<t « « • • «p««tra w«ro aiiici i d « a l l e « l . CUA aa 
aeotytat ion with pr r i r i tn * and aeet lo aaHydrlita gava an aeetata 
CLT^A, a . f i . 343<-43 • Tha lli4K apaotrtiai of tlia aaatata ( I ' l t * tf| 
»!}oa«4 » l » aoi»toxy i;reNi|»ii lnt«grat«tl for l ^ prataaa ( r«ibla i X ) . 
ClKsateal a M f t a of prototia of OLI A^ an^ flmatttoflAVono fii9icaae«tata 
\99ttntt'*iil CLIJIA <A««ntof JLaroaa {laxaaoatata 
n-l-*? 2.T4 ( d , i a , J « 3 (B) 2 , T 3 ( < I , W , I « 3 Ma) 
n- i -9 3 , t s <<!,ia, r«3 i%) 3.13 (d , i i i , i »3 ax> 
3.02 (q»ll l ,r .«S ila) 1.99 ( ( | t t l*i|«S Ha} 
i > 3 iia i > 3 da 
rf«,|«i5» 
a 
n - l - r t,»T {4,111^ f«3 Jxl 1,94 <d,tJ»i«a «»i 
fl-T-5« 2.52 (<l,tr ,fa9 m) a,48 (<3,li{, f»9 Sia) 
n-f I -3* ,»« a.St {d,3J«,lw9 Ha> 3.50 («S,3H, f«9 tla) 
ff.TI-3*,S* 3.94 (4,3r{, l«9 lis) 3.93 (d»3ri,i«9 Hal 
f ! - t - 3 , t I - 3 3 .33 ,3 .39( i , m) 3.30,3.32 < i , 3it) 
0A0- I -4* , I I -4 * 7.T3,T.TT (S, 08) T.«T,T.Ta (^, 88) 
0 *« - f *T , ! I -T T.98,7.99 <», ««) 7. i9,7.93 (» , ««) 
)A0-I«4>II*« 7.53,7.39 (S^ «if) 7.90,7,89 (S, OH) 
3«aiftfl«t, 4«4oabl«t, ^»^artat 
SfitatVttii raa la COCI3 at lOO HHa, tm a« tataraal ataadard* r 10.0. 
lou 






3^7^A^ tn i^OMtffd I t to b« oiipreamiflavonii. (he r«fiulta of Mii 
ntnAim* of CU:;!!! «ro glir«ii tn TAblo X« 
ChoMleal tHIft* Of proton of QtslUlt 
iOOiglMMHit Mo. of firotoao ^itaolo 
!T-T-2S«SH-2»,1» 
»?-l-.fSS»,II-3%5» 

















• •IS ()») 
•.aa (s) 
SAOingUtf i»d«alilot 
»fiootf«Mi wmm In CDCl^  at tOO i ^ s , fus • • totofttol •tftttior4«Yi^«d* 
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mn ttpvetrua or a i i i m i stti(|«»t«<i tli«t • • l « « u l « liatf «a 
•s is of nymmmtry, Ti«.i«Sylf-3 tma H ~ I ^ , t l « ( l wf 4l»tiii«ai»«i«<l, 
t!t« forflwr ( T 3 * 4 t } i^ipeanng at iti« ebaraet^r is t ie poslt l^i i for 
tfio ^-I<-3 of a f tavaa«. I t ipan ltt»<i4iatalir oiivious tftat r iaga 
I - n aa^ I I - » vara «»tb9titata<l oaljr I '«4*,tI--4* aatiiaxr groups aa 
thmrr* waa a e laar AJI„ pat tara of protoaa of rlnga I - i i aad I l - B . 
Two a«tfiOKy «;rou^a ^ail vatoa^ balow T Q,Q (oas M*3,! i ) . rhaaa wera 
tda I-*S,TI<»9 aatbojQT groapa irliloti vara praaimt l a t«o tflffaraat 
{•oBOflaranolft t ia i ta of ttie bt f lavone. lists n ^ parha^s b« tlia 
otiftractertatlo of aaob grouj^s I n I*S» l l - S Ualiea biflovooaa or 
in «a 9-tloltftd aoaoftnvaiioia a n l t of a b t r taroao, Tula obaarva-
t ton waa atipnortad by the atudlea both i n blpbifjayl em v a i l an 
Mnhi^oyl ath<»r type aar loa of bl f lavanolds ( i n ^ l e V l l l ) . 
riiara vaa a a inglot raprasaating tvo protoa;* itround T i .43» 
?hlt vas aaalgnad to aroaatio protons at i l - I - 4 , I I - t t * t t a rtlitb 
poafttoa ia4toata^ ttoat t t araat ba b«tvaan tvo ojtygtm atOAt and 
ring I«A, tbarofara* ba »ata aubatltutatl by o:Qrgaii« fo aeat tiia 
ra<|tttraaaata of aymiatry and ^ i t apaetmv tba tvo peat lb la 




(IXh) <t*^, l I -9 , llakoa) 
OCH. 
(bKIV}(I-e,II*®» linked) 
Til* fUAl dvotslott liet«««ii C-l- i»II-6 aM C-l -6 , l I -« 
llfikag* 1MUI taken hy Ixmscn* Indueed «olT«at nklft •tutfles of 
•etIiOKr retonnneea* Tk« skt f ts la aatHojcy raaoaaaoa aa a raaalt 
af akania nf nalvant tttm tfaatareaiilorafara ta kanaana ara aka«« 
la (Takla XI), 
103 









303 • 69 
Thttfi a l l tto« ttir«e withoxi' grtmpn sUlf ttd ttipfi«ld a* 
expmeitmA for A C*t-S, XI-8 linkage* 
Qhtn on ao(%tylntl9n with pyrKllae ana aoetlo anllfdriao 
g«r« ma aeotftt® ( U L I B A ) , ?tto ^lu speotrun of tfi« ao«tat<i stiowed 
nix ooAtosQr groups lategrat^d for IS protoon (fable X l l ) . 
Tmha « xti 
dian loa l s i i l f t i i of protons of CLIBA 
iivHlffaaaat 
H - l - l * , « ' • " - » • 
t l . I -S» ,5 t ^H .3 f 
W- I -S t l l -S 
l l - I - « , I I - l l 
0 4 e - t - 4 S i r - 4 * 
OA«- l -T , l I -T 
0%e-f -«, I I -9 
• • • 










3.71 <il,J«i» Us) 







Spaatraa ma in <»)eij| at tOO IIRa» f l l i an lataraal aftaatfartf* T 19.0. 
104 




t r-4 • - *-?s® t^y 1-!-i •, I-1,1 f-"5,1-7, U-7->>«jii ta lydrouy/*!-J% 11- i j^ 
hi ft iwron» (CUf I \) 
fW »ittkmta'9ti >n ^ f Ci>tl\ ana I t s 0(>«ptet«r «ettiyl siUer 
mii NTIft sp{)etrtJ« of I t s acetnt* CUtIM» ai«p« 3.^ ,l-4«» laaloatttd 
it to b« « laoAoaffthyl ettier of iui«atoflair9ne« rti« r«9Ulia of 
SMf ffttt4t«» of GhllhA m4 |ioitdo«r|Hi«fl«v<Mi»>A p«at«««Mil«t« 
art fiTaa la talil« Kflt. 
105 
tmm " ntt 
Cte««t«ttl s l i l f t t of proton* of Ct4lIM and fio4lo««r^stl«trt}is«*A 
t««tt«iie«tat* 
|iaiit««0(itat# 
HI Ml immm II Ml Mmtmmmmmmmmmmnmit MHWi — nfmmmmttmmmmmmmmmmmmmmmmmmlmmmmmmmmmmmmmmmmmmmmmmu trnt iwii MM ••! — * W N M I W W P I W H — i w* imimtmmmm'mmmmmmmmmm 
f f - t ^ a.T3 ( d , l ( l , l « 3 H«) a.7S <d,lH»l«3 Us) 
n-^l^ 3.19 (<i,lH,<l«3 Ht) 3 .13 (4»1H,J«3 Urn) 
f l - n - ^ 3 .00 (S. l lO 3 .00 (S.IH) 
fV-I^* 3.49 (<l,ir{,J«9 Hs) 3.49 <d»l8,tl*i9 tfs) 
T?-T-3»,6' 1 .93-1.93 (ai,lPI) 1 .93-3 .09 (n^Sfi) 
r!-ii-3*,6« a.sa (a,3N,i«9 »«) 3.9a (<i,3«,^i«9 as) 
ff-II-3t^j|« 9,23 («|,3f|,.|^ fl,) 3.31 (d,3U,i«9 Hs) 
??*l-*3»tl*3 3.31»3,40 (3«ll] asold 3.40,3.41 (S,1H 9mh) 
T-4*,TI-4* 7.94 (6.37)(s,3H «ao!)d 7.90 (6.3S)(S,3a a^eH) 
X*S , I l^ 7.99,7.94(3,311 aaoli) 7.53,7.31 ($,3tl aaeti) 
t -7 ,11-7 7,71,7.97(S,3M aMb) 7.38,7.94 (S,3H aaob) 
^ % m s if lf lat , d » danblat, 
S|>a«trtta r»n la CtCfl^at lOOiiils, T»f3 aa latarnal ataatfard -VIO.O 
Unadliara In paranthaaes •h&w Matlioxjr |>rotODa. 
Tka poaalbllltjr of Aattioxf iroap balnc at 1-S or 11-9 
voaltloa waa rolad out aa In tlia ^araal eoaipottad Itaatf tsara 
wr9 two Iqrdragan tioadad hy^rotgr groapa at Y -3 and aiQiaatad for 
tuaaa naaltloaa. ^ » }y J^** apuaarad at 379 an (Band I) at 
333 mm (taad I I ) . Addition of V30 sifaOEt aaaaad a liatlioatironlo 
am ft of land I with an Inaraaaa In Intaaaltf and of ttand II 
106 
vltte • •o4»r*t9 d«ttr»ftai« l a Int^i i f i i l ty tims l a d l a « t i » f t l iet no 
aothoicy group v«s nr««0iit mt I '-^T,lt-7. rta« only pov l i i on l « r t 
fo r t h t ••ffioxK ir«tt«» Aig^ht l>« 1-4' or I I - 4 * , 4s a« protons of 
S^3 riftttorn of r i ng fl ««r« round iavor lon t l a oeotato (Cit l lAAi 
ffii't l a Att^atoftavotiA hexa aet i iy l othnr . th» oetlioxy ^roup w«r«t 
n«fll^n*»«l to lf«-4» pos i t ion* 
f'torth»r, thn atnetttre> ««« oaaflrsiol by oostparia^iii w l ta 
fffithtntlo s»say>l» of poftonarpusfInvona-.l-p^atAACtjtte vtileU aiioweil 
tf!<« "^fH Ident loa l «d tU CfUttA^ l o a l t rc^spt^otti ( (tt&lo UUi, 
^Lt f % wn<i, t1xeroffir«, a^slt^nod ttie ot ruoture l - 4 * , l - 5 , 





fUl BTKMdnmtiaa of CLtlflt an! I t s oo«pl«t« ««tayl •tuar 
Afii! H'An 9|)tN»trt)« of l U AOfft«t« auiJiA ltt<tiQ«t«a i t to t»« a 
«(ino««»t!iyt At&(>r of oapresaufl<%van«« Hie eo«part»oa of MM$i 
( f i g . Vf) of ttio mentate (^UI )4) wltii t^ioso of retntetf eowpouttda 
I s nhown In TAblu tlV, 
Tim two Ain^lAta Out* to I-6,I{>3 ( T 3«93, Y 4.5141 
t)rotoii<» lndilr>at(o thti nrtfsoaee of t«o aootoxy i^ roups at posltiott 
1-7 m4 f t - 7 . The two sots of two driblets at position l-a%t»« 
eml l - I ^ S ' < Y^.'JS wild Y3.l!J) an«S at iioaltloo 11-2*,S* na<l 
IT-l'tS* C ^ 2.S9 mi*1 T 3.94) proton** 8u:.;ge»t tHo prt^soaoe of 
f«f»tho-«y grown «t I-4» position .-uitl atc«tojcy groaf» at 11-4* 
no-^l ti<Hi, 
i3UIin was, thill, a«iiifatdi tli» struetura 11-4*,1-3,11-3, 
T-7,fI-7-i»ent«hyrtro!ar-l-4*-J-»«tnyl /"l-^.II-aJ^blfIjivono (IJtti. 
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Tti« {iliwQotie mutrmettrtu at drl«ct l«avoi of isaor§»vm9 
unrtminn^ (procured tr&m DarJaoUiu;* «^ $)«nfAl, Initial mttmr 
mimilnr trnntnunt ns <l««orit»«d for CiioressMs lusltaaioa yl«idft<l 
thrn^ eornnoamatn^ teilic!!t«d mm CGi^ "(III mad GQtll In order of 
lneri»«stnf n^ •a lne i (ai»r, J8i9in)®^. The niaal ootour r«a©Uon«'*^ 
nnd altrjwiolot •jipoetra inttlcated t!i»« a» blf lav^ioids. 
e^roaatot^^raiphlcflny tiomogtiafiauii frnotiaa CGI oa oa»|)lete 
«0 thy I at loo f<>lltmetl t^ fl*C oxaMtaaeion was fotind to b« tlie 
i!itYtari» of ttexa-^'-stettiyl aracntoflnvono (I^p) aaa iioxa- -Metiiyl 
onnr»s»«flnvon«i (IXh)(n^ valuaa, ciinracterlstlo «aadie in UV 
Ifj^ht) • CSI ar/is, tJierafor© nubjitoted to JCiJ sa^iaratloa batwi'^ a^ 
f»thyl oMkthyl Katona andl borata l>air#r (pH 9,!i) yteltiadi two 
Rrmpottnda C f^^  aad CCdii ana cbariK»terlEed a» astantoflavona U^«) 
and aafirwaaaftaraiia (fiCa) raapaotlvaty by ttlH atudiea oi tlialr 
Aoatataa* 
Tha oliro*ata|{rapliteally iKMioganaoaa fraeti<Hi C<lii oa 
aoaolata ffattiylatloii followad by flrC aaraatlaatloa was found to l»« 
a Milvtara af aaaataflavoaa liaxaaat^yl athar and oupraaaaflaroaa 
HaT««atbyl athar (8^ valaas «id oliaraetarlatla ahada ia UV U«ht i . 
C<3I1 wte«a aalifaatad ta GISti aapMratlon twtwaM attiyl aatliyl katoaa 
und toarata tiaffar (p(l i . 9 ) ytaldad cailA aad U&IIB wHiali wara 
l io 
oti|>r»«Mif1«voa« (TJCt) r««f>«etlv«l}r ttjr x^il t t u d l * * a f tto«lr aoolAt** . 
C f i m OQ i;»Hif}l»t« flidtftjrIAtlan followed by ri»C axaolaatioo 
fiho«i»ct liiii«kifIflnroii« p9iii«a«tti]fI <»th«r ( l ^ U l t i ; (S^ valaes imd 
ohAriiet«»rlstlfi <9ta(i4« I n UV U g b t ) . f t wait o^«r<iot«rts«a a» 
l^rtoryr»tiMi«rltt ( X X l I I o ) by l^ m sttnUf»« of i t - * aoetftte audi aatts 
T~4», 11 »4*, I ' -St I I - 'S, ! -»7,11 -»7^?t«^n«fiydroigy / ~ l - J * »H»i j '^t i i f lavoae 
f nr.i ^) 
TW ex&*inntion of ant \ and I t a a e t l ^ l ot!i»r (Jul d i 
«,T», ISI-ST tfi<!tcated I t to ton t'lo latentoflavoae stt^^porteU by 
f^'^ -^  «tuf11«»si of tt«» oositate tad «f»tliyl ether , iiie r«»»alt» r>f .v4.» 
•i»t«i«ftP« of ^nivtf, ':r,i 1% iin<l n«^rttoflaTonf» D^xaaiettiyl 0tia«r «ia 
h«Ti«nf>at«t» flr«» ftv«ti i n f«bl« XV. 
ri)« wtmetur* of 0014 wn» elueidat^di i»y co«parlaoa of l i s 
n»t\i9Ttf find wodtoxr reaonafi<}«« wi tU ttiat of «a«Jitaflavoa9 
^•y*?«4»t^yl «th»r lad ii««atoflavoii0 Haxaaeofcata ( fa f t ia Wf)» ftia 
NNH ao««tra« vera found to b« Idaa t iea t l a a t l roa(pi«eta at t t i tHoaa 
of thm aathovy and aaatosy dar lvat ivaa of aaaatotlavona, 
cat A wa4, t t iarafora, Malgai&d tlia struotara of I-*4*«I1*4*« 






























































• • • • 
fV CSV « 








• • • « 








<v S3 r** m 




























TLH e«amla?itioii of mill and t i » aiettyi etf ier Cut«I41t) 
ra.p. 2P»7-.'if|** Indlontfttt I t to be oupr(*s<»ufItivone. rii« '<^ lt{ Npttotra 
o f Cf?r'IIf, CII^A (aofttate) sni:l cunr^fistii'tnvotii^ Uo'icaMet'K}-! i j taor 
miil (ffiproiisiiflavone h«xaaoetnte ar« »Hown i a Tattle Hv'I, 
Chttatofti d h l f t s of mpithosi^ mid aeeto^ry protons 
<?OII{»Ot|||(| 
Cll £ir • ! M f I fIVOfI* 





I - 4 \ I I - 4 « 
0 .33 
( « • «H) 
T.tS 
iott in btfl^nron* iMtel^us 
I * T , l l - T 
T.9a 




l « S , t I - 3 
S.98 
t . 9 a 
T.sa 
9 • • | f l t t « t 
<$ii*«tni« rua ta CDCt^  at 100 i l i ls, ms • • i n te rna l «tiuiil«rtf«T iO.O 
113 
thtt "NR valu0« of CattfIT and CGI3A irtr« l ( i«a t i«« l l a a l l 
r(»9!i«et wtth thota of « i t l i « i t t o oupraaauflavoaa Haxaaiatlijri etftar 
iMKl cm»r««9ttflavoaa h^xaaoatata. COIlt was, tberaforat aaslfBed 
the atlruetura t-4» , ! l - 4 * , r - 5 , I I - 5 , r -T , l l -T - t i a«a» iydro icy / " l - « , I l - . »J7 
biflAvoaa ( I t a ) . 
OH 0 
( I X a ) 
l - 4 % T - S , f I - 5 , t - T , r r - T - P « « t « h y d r » x y , r i - 4 » - ^ - H M t t i y l ^ I - 3 S l I H 3 t 7 
TLC axaataatton of CGI IA «ynd i l s ooaplata «ait»]rl atHer 
mA mK ap*otra of i t a aeatata (CGIlAAj a .p . aSS->$», ahiHiaA i t 
t a ba «oaoaatHyl athar of a«ieiitoflavoaa. Tba a tmct i i ra of CC»IXA 
vaa far tbar stipported by aoaparinon of «atlioxy Mid aeatoxy 
r9»**nfmti9» of i t s aeatata «t tb thoaa of «atbantia aaMplaa 
(Tabla XiU). 
114 
fmui - vfii 
tlmilKNIIld 
4»sl||fi«(i pos i t ion l a » i r i « r o a / l intel«us 
l-4» 11-4' 1-S 11-5 I-T U - T 
COtt*^ T,94 (0 ,27 ) T.59 
Podocarpusflavone-A T.aO ( 6 . 2 3 ) T,56 
nt lobi i t l i } 




(6.3**) 7,35 7,53 
7,03 7.83 7.53 
7,85 7,73 
7.34 7.71 7.97 
7.31 7.d<d 7 , i4 
7.49 7,76 1.90 
7.4^ (a .a« | 7..I0 
7,4S 7.77 (a.l«*> 
-fpeotrn ntn In CiHil^ At iOO A:i%^ Hi mt lu toroa l stamlard, 
%i»t»f»r In n@reiit!}«««9 nhom Vm G!i«sleat s t i l f t of aietlioxy protonsi. 
Tha *IMii of Cjr3II\4 wni foand to b« Idatitioat xrit^ tHat of 
^o<ioanrtmariavoaii-A, (KiltA was, th?refor«, asaij^ad ttta atructura 
T-4«,l-5,lt-5,t-7,TT-7-j>»tttahydro'or, I I -4 ' -U-««t i iy l / " l - 3 » , l l - i j r 
blf lavana (IVa) . 
{tf^y 
115 
TirC •xAninAtlott of CQIIB «aff t ta coapi«t# MtHy l^ etbor 
i«fi4f ^ i i «p«otniii or Ito ii«ot«to (CSIIBA) indleatA^ It to b» a 
iionoflH t^hft otiMr of Qttiireo»itflAvoji«. Tim »truotur« of UGiJtt wat> 
fttrtitftr ftlucidittftd by (!on|t»arlsiOA of Md data of «Rtlioxy MMI aeetojQr 
r#»4ifMn»iio<f« of i t s aceitiit® utth thoso of relntod oowiiouads 
Sh(»nitcnl 4i!iift9 ( Y >0At»} of «i»ttioxy aof! neetojiy protons of 
Cnff^l and r«lttt€»^ ooafiounctfi 
Cofflpittiiflii 
l^algae^l posi i ioa ta i i f l«voayl nuoleUK 
I-4» II-4» l«3 11-5 I-T IJ-T 
SntlBA (0«26) T.Ti* T,53 T.55 7.i>S 7.i>d 
t©ftc«tln (S . i a l - 7,5T - T.d? 
4lt«ie<itate 
atnlc«r«ntn T.«8 - T.3S - (9 , l t> 
dt ao«t«to 
C»|»r«ooiifl«voao T.75 7.7S 7.$a 7»Sa 7«»a T.93 
tio«««of»tato 
T.7.<»-liottiyl T.73 7.73 7.90 7.90 ( 6 . IS) 7.94 
eiif»roo»a f l«voii«i 
t}<*ttt«0«Ot4lt« 
%P00trm ruM In COCt^  ot 100 ymm, IMS «• iiit«r«Al otottdard. 
^•teorff In |)iir«iitli«iioo vliov OIMMIOOI oliifto of aotliOKy protOMo. 
I I G 
riift mu "ip^etruw (If CariRA ««« tmtnd to li« td«aUotti in 
All rmmpnotm with tlios« of CUfHA ( fabU )a\r). ,0y ooa^rlvtfii 
of fMlH (iAt« wttli tli« oh«ialeal sitifts of mmmtia diaeotatOt 
i|tnlt«iuiin dtaeetfttv, I-T-^«««tttyt oupressuriavfin* p«iitaiioet«to 
aii'l Qitpr«sm»flavnn«i h(»xa«o«tat« ( rabl« t)irttt>» tha oorraspondlng 
namnt QOflipmiiid ««» aaslfnad ttia atruoCura 11*4*,l«a,II«>3,1*7, 




( i t i ) 
TI»4*.t«"5.H«S.I»T^»traity<lraiy»II»T«4>«»atHyi /" l -4»-0-I l -«J7 
lilflayaiia (CGIII) 
TLC axaalaatlon of OOftI and Ita oOMplata •atAijrtatter 
COITl^  ahowad i t to ba penta-o-vat^l telnoklflavoiia, 4>a 
aeatytatlon wltn aaatie aniiyttrlda and pyridlna, CQtII gava tm 
aeatata CGI IT A. Tha raoalta of mn apaetra of caillki aad CGIIIA 









F I G . V I I 
117 
T M U - 3CEI 
eii«»l««l v l i i f ta of protons of OOItlM wKt 0«I I1A 
Aool|(fiiiftat coi l IA (SOIIIM 
I II III mill il»ll» » r « i i — W T M — 1 » — — » — — — » — — — — » « « « » lll»»»W»»««»W»«»i«M»»c»W«»IW»»»»r<l«»«««»M««»«»««l»»»«l«M» 
Tt-jr*6 3.19 (tif»{i,i«a.$ ax) 3.6« (itf,<i,.laa.s as) 
l t * I - 8 H 3.7t < l l t ,d , f«2 .9 iis) 3,4« ( l l i , d , f«a.S Ma) 
^-ii-« a,9» (iH, i ) 3.95 ( m , 3) 
1I - I -3 3.4^ ( I H , a ) 3.38 ( l i l , i ) 
! | . t f »3 3.44 ( t i l , 3 ) 3 . 4 i <tH, d() 
T{-f*3%6* 3.11 (2^1,d, F.9 iiz) 2.13 (ail»a,J»9 H«) 
n * f t - 3 S 6 « 2.24 C3'^d,l»9 Cite) 2.30 (ail,(S,J»9 H«) 
n - l - 3 S 3 « 2.99 (2 i f ,d , 1*9 ilm) 2.98 ( 3 { , d , i « 9 as) 
T?-If-3%5* a.TS <3"1,<I, l»9 iiz) 3.06 ( 3 a , d , i « 9 Ha) 
TJ-T 6,13 C3fl , i ) 
I -5,11- '5 T .T l (ftfl, .^ ) 0 .06*8 »t2 (1511, i ) 
r - T , f I - 4 » T.T«,T.«3 («i, 3H ««Oil) 
sss la f l t t t , d«<lootol«t 
'ip^etrm rum l a cnci^ «t 100 sias and fUS « • l o t« r a« l stastfsrt fvTlo.o. 
Tli« iltfit opoetrs of O l l f l i f ssd 6011 tA ( r i f * V I I ) oliowod 
for f lY« mmth9igf M I « foor aeotoxr gronpo r99p%9tiifly, fiMi 
«l>i»o«r«ioo of two ooto of A J I . |»rotofto l a CGIIIM ^mt •mly ono 
o t t of t . o l i l f t l ag <lo«iifi«l4 I s tfto aootato suiiootod tlio proaoaoo 
of a froo brdroay (roop a t 4* j^oaltloa of oao of t M • r l a g tmM 
tho t«p l l ea t loo of tHo oorroapoadlii§ poal t los of tiMi otiMir • r i « i 
118 
tn C-o-G llttkftgt ia CGtII. Ttie Unica«t Qoald not i« tiir«ttiii 
T-C-3 or II«C-3 mn tli«r« iv«r* alaost t«« iavArlMit proton* *t 
T 3 . 9 t an<l T 3.41. lioroovor tbls liak«a» woalii Uod to tvo 
••tii««a»lo« pairs «ssoe(«tfc«<l with riag t*A oatS l i -A wtiito only 
one (lacli « fiolr was ali«orv«a. The prooooeo of two atta oouplatf 
aoutolot* at T 3.fm and "r 3.44 ana a alnglat at ^ 2.93 att«go«tod 
tiiat thf* llnkfifA la ottfier througli C-e or C-8 of rlaft-A of ono 
of tHo flavoas aef t . Oa tH? tiailH of tiia above ^a^rratlon, 
Crflfl any bo r^prmntmtm^ by ( ^ a i l o ) or (i«ltSf). 





tn* fin At dweialoii b*t«««a l-4'-tj»II«6 ( i x i l I O mud 
r-4*-fr«ir->9 (UVt) Unlc«g« wm t»km ty li«as«a« laclii««<l «olv«ttt 
li^lfi «t«4i«« of mitM&!& r%»owmam of CCIIIM, 4>a 9littiii;« of 
•olveot fro* CPCt^  to a^ tl^  0(3tll» slio««tf MlHoiy mhitt* M 34 ilif 
54 n%, 57 «fs, 64 ns And 1 Is. The sblftji iir« ««l l «lttiia tiM 
rnni* of foar uiihltidf«r«i(t and oao hla4«rod aattioxy groupa. t'iMaa 
ahowtng t^re%r tliat the lilntlorad ast t io^ groM^ wan ttia oaa at 
tI*S of atraotora (CQtlDi) tltmkeA %y attaar Uakaga on aaa alda 
ati^  eartionirl %rw»p o» ttia other. l'harsforo» I«4*«O-II«HS lialcaga 
wns ooiiflr»t<l. 
mn fm^ aasa spoetr«>t ataiUlas of iJOIIlA aHoaadi i t to ba a 
wonoHBothoijr tetraaoeto«^ hlisokiflavoQe, The possthiUty of 
(Rftthoity «roop beings at I«>3 or 11-3 «raa ralatf out aa la the parent 
conponnil I tae l f there «ara two hydrogao hoade^ hyftrosQrt group at 
T-3.15 and T -a.9 ex|»«ct«d for these poaitioa. is Il-lJl-di waa 
foiiad Iwrarieat to CSIIIA aad cailliii (fahle HX) the aathoxy 
groop vaa aaelfaed to t I -7 poaitioa. 
1%a loaa at a^ e^ saKI, «/e 2S3, «/e 319, a/e 409 MMI 
• / a a»a in the mm»» •wnimm of C6III (Chart %Xf) farther 9mp§9r% 




Cxyi i i c j 
M"^  SSI i ^ A ^ IHH 
'YY^ /e 2.82. 
(CHAsr - x i r ) 
c a m «•• , tli«r«f»r«, MtigAtd th« •trii«t«r« 1I-«%1-S, 
tl-«,I-T-t«trahy«ro3or-Il-f-0-<Mtlirl i f l - 4 * -a- I i -»J^Mf!«»••• 
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fttwhAVtmrn man HUPS .ig!ii4i*jirA m?tta.{AMACitapi*^yAf^) 
BOO «D0el««, ev«rfre«n tr««ti «nd thrubs. rh« g«inis lAlMt oa« of 
the I«)r««fft £«ii«rii of tbe fiuilly inelu^os aboat .10 •j^««i«B «o«tly 
dlstrlbutod to 5Il«alyas^^^»*^*. 
^ « pr#«9itt <llseufl«ion dvntK v i tb tiio «ttt^y of OOIB|»1«V 
filxturo of blflavatioids in the leav^fl oxtraota of Hhat «#»talat« 
^arr. Only <fimwi attooadaiiao has boen ohoaloaUy eacaaaaod for 
40 htflavanoi^s • Thn nhenolia extraotlva of the trntth laaraa of 
'mmi ii««italata Mvkrr» (pr<»cttr©d frosi ;iu»BOa Mlll», riaiaital, ta^iti^^ 
aftar firattain^ry nurifioatton &n^ tW exa^ttaatlon oa s^iUoa gal 
tt«lfi^ H?P iB*i$^t^\ yinMe^ slogl® tr&otion, laball«cl as H:*! 
(n^ vat'ia't eorra«ponrHn<; to nnafitoflfnroaa) • fho hoaoi«iai«ty 
of tha fraction vaa ehaoltad by ualos dlffaraat davetopiai aolveat 
•ystawi* nowavar* »9thylatloa of the obrMMitograi>iileaily hoao* 
lian<*out fraetlon (KSl) followadi by rLG axaniaatioa vaa feuntf to 
ba a alxtara of tbraa ttatliyl athart. fbay wrm ohara«tarl«a<i aa 
aaaiitoflavoaa, agathtsflavona «ad robttotaflovoaa baxaMatlqrt atbara 
by ooa^arlaoa «i th fltttbantlo tMaptaa (a .^* * • •« .p,« tt^ valaaa* 
eharaotarlatta fluaraaeaiioa to w URht)**»^^»*^'^** '* '* , laballa« 
as ftmiil, f ^ m i t md NSlMtll. 
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R0> 
(a) It « n 
(to) 8 • CIlj (O A m m^ 
RO-
OR 0 
( n i l ) 
T>4«,t{-4*«t-9,II-8,t»T,II-T-il«M-0-««tlirl/~I-3SIX-«J^HfUVMi» 
••thyl athar on TLC •nwilAatloa hy eoHpariaoa wltb •Mtliaatle 
123 
)iM^li» (R^ viiltt9t ••!»•• • • • • p . , oteAriiot«rlstle fluor«»oeai}« In 
nv ll«iit Mi4 MR • iud i« t ) . Th* r«tiilt» of mti vitidlM of ^IMI 
ar« roeordod In Tatolo XX. 
Chooloal sh i f t s of protons of HJiat 

















































i l - I I - 3 S 5 » 
H - I - ^ , I I - 3 
0 I I« .1*S , I I^ 
a i to- l*7 ,I t -T 
aii«-i>^» , i i - « « 
S«»tngl*t , A«(foiihl«t« ^qpi«rt»t 
9p«otriiii run la COCIj • ! |00 MIIK, tm • • latttraal staniiardsYIO.aa. 
8SIIII • • • , th«r»ror«, osslcn*!! th« strtMtar* I -4%l l -4* , 
l -S, t f -» , l -T,II-T-f l«»«-OHMtlvl /"l- , l» , l l -»JhlfUv»»« (IVp). 
124 
°K3-0CH3 
R^t^l fii.p. I93-Q4^ was found agatMsflovonft Unxaaiot^i 
«tli«r on Tl>0 ttVAMinattoii by o<mpmri»on of auttitatio tita^tfi ( • •p . 
Ti. VMbi«, ehnrMot«rl«tle flaor««ef»ooo la JV Itglit and mn f tudles) . 
Tti« r»9nlts Of tli« ^f t •tttit»tt ^r« tlv«a l a fable XXl. 
rti« !Ma 4|>aotrtt« of ftsiifll akowtd tHat tim soieanla «as 
n«itlM»r arwiotrleal nor ««ro thm rlnca I-4I or I l - d Inrolvoii in 
llnkimto, flvt tkoro w»ro urooont t«o oota of AJi . protono ooatrail 
at T 3.99, T 3.12 (>l»9 Bs) and T i«33, T 3.63 («r«« Qs), J valnaa 
«»r« oliaraotarlatlo of ort)io->oooplod protonn. 11»a llnkaco oonltf 
not li« tHrottih C-3 poatttoa of r lafo t-C or I I - C aa ttoaro w%w 
ataoat two Invariant protona at Y 3.4? a«4 ^ 3.49. itoroovor, 
thla llafeafo taouia load to at loaat mt^ nota oonplotf pair aaaoolatai 
125 
tmim - tu 
^t f l lA lS 5ro« or prot«ns J fl» A««lftaiMat 
3*13 ( a ) 
3.99 (<l) 
2.69 (<f) 
3 ,23 (d) 
a.09 (S) 
3,3« (S) 







































««p««tniii nin ta OQCl^  «t too titls, liil^ as i a U r n a l «t«adard*vi^*vXl. 
wtth r iag i I*A «M<A I I - A «ad aona, ia faat ««• <Hia«nr«(i. fUla 
l « f t aalf na«» I-'A aadi I I *A tapllo«t«4 l a Mia lat«rfl«vaaal4l 
l lakata m* «a th» sataaala vaa aaajraaatrtaal ( ! • • • aaliaar 
S * ^ a«r C^*^!^)* ^^« tialiaca aaat Ha C^-C^. 
fHa al»«rvatlaa that a««#tlDrl group at C«4 af « c«« l taia4 
ftavaaa aa l t of a htflaraaaappaara »ata« v § .0 , ia aaaalataat 
v l tk Iha prapoaad atraatiira ( n i f X f a h l a XKI I ) . 
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TABUi - « I I 
V«tlioit]r proton olilf t« ( T valuta) of ooaploto aotiirlotiiori 
91fl«r«IIO« Oio-t-S iMo-I I -S 
1 . CttprosonflHVono hovfMottqrlotlior S.tS S.«S 
2. ,%iiftntori»«r<mo hoxoaotbylotlior « . id 8*84 
3. 4g«thlofliiiroiio hoxoaotlijrlotllor 6,41 9«98 
4 . maoktnovon*/ ' l«4*-0»I t^j ;^ 8,00 S.92 
hoirmiottqrlothor 
9 . HSI^tl 6«4t §.n 
flio ttodo of iiit«rflairanoid liaicago (a^<^:L) ««• (uriteor 
eoafSrttfid by otudjrtng tbo solvent iadaooA ottiflo of aotliovr 
rottoaimoos. CNi etmngo of oolvftttt ffoa doatoroolilorofono to 
li«os«no, f lv« mothosr «rou|»« otiovod largo apflold ati i f to. Oao 
•Hitfiovr group vao aalqao ia tteatt apto 80^ dl lat ioa wita iMiasoao 
ao olitrt vas aooa aa<l thoa a otroag doaofloia t a t f t «aa ovt4oaoo<l 
( T ^ l o 1CXIII)» a phoaoaoaoa aooa la aoitHor tko aaoatoflavoao 
aor o^roooaflavoao lioxaaotterl othors. I t was roaaoaaMo to 
oaoaao tliat tlio aotkojflr group la qiaoatloa aaa ttio oao at CHi, 
floakoA hy ring I t *A oa oao aldo aa« a oarboar^ I''**? • • *^ 
otiior* 
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Rfrmt vASf thftrefari) asslgiiGd tbd straotiire of I*4*,II-<4*, 




KSfltllT a.f». 30S»308** oibtallied by ••tiqrlAtlra of HSl 
rollow»4l bir firofiiiratlvai TliC« ««• found idotttl«al la a.p.t >^f 
•alnmi mid ftaor««o«no« In UV tliHt and eorratpondod to an 
Htttlioatle aaa^ila of rol»iyi«taflavon« tiaxwiati^l atbar. flia reaalta 
of t1i« nn «tudle« aro glireii In r ^ l e XUf, 










« .07, «.39 
« .12 , ft.14 
































a- i -3* 
ii-ix-3*»ft*tii-« 
8*1 .a* 
0i ta . l^ , I I«8 
0iia-l-4%II»4< 
Olla>I*7,II-7 
% m a i a f i a t , d • dsalilat 
3ta««ff«« r»tt Itt €f»CI, at too M B , IMS as iMtaraal staiidar4«Y 10.00. 
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rh« mn sp«otrnH of HJIMIII t&ttw«4 el«arly tliat Cli« 
MOl«oul» w» not •yMM»trioiil« th» Bppmmtmo% of tvo la doublot 
at T .l.«8 fin<l T3 .43 with i values (2 .9 tis) obarootorlotto of 
no til oeNii»l«(l protORn fuid IH stnglot at T 3,13 ouggMt that «t 
t<>A«t eo« of tlio two A riagii ««B Involved In iaterflaraaota 
ltnleafi»» 7ti«kr<i wat also «vtd«ne@(] a se t of .^a^ ^ protoan at 
Y3.9*^ ffiifl 3«t3 wlt!i 1 vnlumst {9 tin} ofiaraetaristto of ortfto 
ODiip1o«l protons ma& ttirao otber ar^aatio protoas l a till a rai^loa 
wMoli a!io«@4 t ^ 4ia pattera of 3 rings, fbas oao of tba U rlQua 
involv<%<1 In llakAfo tlircHigli 3*«f>o.'>ittton. Fbia Uaacage ooald oot 
b« tfirougti ttie 3<<-poiil tloa as ttiera vaa avldeaoed a 21^1 iilnjslat at 
Y3*33. T7i8 pattera of arosatio signata «as aiora or teas lilce 
that Of a»«ntoflavoa« hesaaet^l atlHir^^«. 
nnllke iMRoatoflavooe tiexaaat^l ottiart tiowover, ao wmthQxy 
groap appftarad below Y 6. JO aa<l oae aetbojQr group n^pearait at 
YA.39 a value naoH hilgfier than my aetboxjr group of aKeatoflavaoe 
tiejraaetliyl etiter. I f tlie linlcage vaa coaaldared tHriMig^  tlie 
#-<posltl(Miy tile fftgoat at T 6.39 eonld be aeat#ied to S-UOH^ 
group at tbe e-ltaked flavoae ualt ia analogy vltti l*3«acH^ of 
agattitaflavoae beaaaetiuft etNer 
R^tMIlI was, tberafore aaaigaed the atruetiBire I«t*»II*4*, 




l o l 
fti» orAar Cye«aiil#fi laeli i««s i i l i i * l l i r i i i i s«tt«r«t tad 
111 r«gAr<l«<l « • A groafi of • • r y aaelvnt (Ky«iios|i«ra«. jMiomrdiiii; ta 
tihniton % I t ooaprisio tbr«« f w n i l l t t i . fli« j;«e«pti«l«rto« i s 
nnn or thff gensra of thm famtty %auit«e«fto» wbloto ! • «ttlaiy foaatt 
t n ^Ofttn 4 f r l e a . Ontjr two gtiiora of th« t«M%lf ^aailft aii«tt!»tir<»tla 
rooq. and niooti simoles Hisri? bftttn el i«aleal ly exaMlned for 
l i lf lavonoa (Talilo Wf), fh# present {1l«ieu««loa doals u t tn tbo 
cttTr^y of tHm I so la t ion and eharaetar lsat ioa of tti« eott^lox «lieturo 
of bif lavoaea frora tlig» leaves of 4:tte«^tialertoi|i y l l l oaua u&m» 
nne^pnalartoa y t l lo««a liott* eoaat i tutes tho f i r s t ptaat of t ^ 
i^ntia, ohe)«tQallr e:va«ia<t{l for bi f iavonoa. 
Xhm ooarsaly |^oirder#(l loovas (praeurad froai National iiotatile 
SardAfi, t4tioieao«, lo i l l a l ware «Ktraot«d wltb solvaata of i i ioraa8ii% 
p o l a r i t y . Iti«> plionollo a^rtrael ivat, on p i i r i f i ea t ioa hy isiolvoot 
f raot loaat lon aa<l ooluwi etiro«atOfrapHy ( s i l i o a get ) fol loaad by 
tti ln t«sr«r onroaatograptiy uaiag «i t lea gel (SFf , $ti%9t$) rayaalad 
f i va bmda, lei^aUad aa ^ ^ to ^^, I n erdar of inaraaalag H^ 
valoaa oorraftnoaaiaf to a»antoflwron» and i t a • « § • « , d i , t r i aad 
t«tra-«Mitliytathara raafMOtivaly. fiia aaual ooloar raaotioaa aad 
nv afiaatra In atliaaol iadioatad tlias ta lia M f l « r « a o i d « . fliay 
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t f 5 
M f *M 
• lb 5 
^'** 9 
• • 
t A O 
• «• • 
« A O t? 
4) JB O <CI 
• • • • 
4 4& O <e » «M 
• * 4> » • • 
« A « t» • «• «» 
• • • • • • • 
• » 9 
• • • 
' • % 
I ! I I I it I 
¥« * - * - » • «*« f 
I 































l o 3 
'^ n WAtHjrlatloit «ncl 7LC •xaMlaf t t iM of EV^ t9 &f^ a l l 
•liovttf « i i i ( l « »«th]rl mtUmr eorratpondtlng ta «i9at»rt«roi i« ^axa-
• • t ^ r t athar by oofsparlnoa witti aaitiantle aaapla {vt^ Vttltt«« Aadi 
e t ia rae t t r la t lo nuorasei»aa« l a vt UgBt} . i^?. aad SV^ (a laor 
ooapanaata) wara I d a n t t f l a d ai» aano- aail ^ l««aihyl athara af 




( a ) H^mH.mA^mn^mCa»tn^m»^ma 
l « i * , l l - ^ » , l « S , l l « a , I * 7 , H - . T * a a « a f c y i r a i y / ^ I * 3 % l t » ( i , 7 b i f l a v a a a 
SV^ on teri¥ttlBatloa %m9 a aatbyl atbar (gV^MI a , ^ . 
394.9ft^ i«i<! an aa#tata ( K V ^ A ) « .?• a4 t *49* . f M MMR atutftaa 
134 
(TaHU XWI And KlDrtl) of th * mthyl ctl iar iui4 tiM • • • ( • ! • shovvtf 
f t t<» »« wi«fitaniiYon« ( IV f t ) . 
Ctienioal u h l f t a of protons of t^ ir u 
'^Itaal >Jo, of 
^rot<m« A»sl4a«&at 





2 . t6 (rt) 
3.53 <<l) 
1.34 (d ) 
3 .49 ,3 .42 C?5) 
n ,09,5 .94 









<¥ « • i t t f l f t t , d » (loHlilot, q » quartot . 
9i»«etrn« n m l a cnct^ a t tOO MRS, f^S as l a t a r a a l atamtard* Y ia.O< 
135 
Cii««li}«l «ftlft<i o f protonti of s^^A 




^ « • l i M | l « t , d « doiilitott 4 • qi iartot . 
^poetma rtia l a CI>Clj at iOO Has, ISH-S «• l a l o r a a i »taa4ftr«« T S O . O . 
3.T5 C<») 
1.14 (d ) 
2,m (i) 
t . n f <q) 
1.41 (<1) 
1.9*1 ( a ) 
3.94 (d ) 
3.12 <rt) 
1.13 C*^ ) 
T ,12 , T.S4 
T,90, T.94 



















_1 L . _J L_ 




Thm fraeotfon '^ •^ V. tvas fouod to ti« trlttotHyl ether of 
(imf*iitQftfiiroii«« Th« "MU •pe«trtt« of »."y^-«e»t«ft» (f.i^ i^*! *»lioir«d 
tlir#« «!*thoxy an*! thro* «<t»toiiy froups, flit M4n valu«« of LV^A, 
soladopttyila trlaeetat« and It^afL^voao triao«tat« ara raeordad 
la Tal»la tWIII , 
Tha Hsin afiaetniM of ki^^M, was ttmad Itfantlcal witb tliat af 
aefadofiitrain trlaaatata (Ti^ifi ICIVIIIK &r^ «••• tharafora, 
aattgaad tka atruatttra I*S,II*9,It-7->trlb)rtfraigft«4*,II-4*,t*T* 
tri-0«Mtliyt /*l-3»,II-«_7Mflavo«a <ir») . 
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CShi^eftl • til ft* of {irotont 
and tn^mtlmf&nm trl«e«tftt« 
fimm • t w i l l 
of fW^A, •ttiadopltjfolii triaoetato 
4«St9tUi(Mit 








t -4%tt -4» 
| - . 7 , T t - t 
t - 5 , l I - 5 
iV^i 




3 .40 ( a ) 
3 .23 (d) 
3.41 (d) 
3 .02 (S) 
(?5.3T,8.14) 
( n . 2 1 ) , t . 3 1 
T,53, T.5T 
iGla(1oplty»ia 
trl«o«it{ i t« 
2 .04-2 .10 (qj 
3.*i6 (d) 
2.31 <(i) 
3 .31 (a ) 
3 . 9 1 , 3 . 4 0 ( J ) 
3 . IS (a ) 
3 .44 (d) 
3.04 id) 
( e . 2 T , S , l T j 




a* 10-2.15 (q) 
a . i^ (d) 
3.86 (d^ 
3 .23 (d> 
3.3U,3.4v^ ( i ) 
2.73 ( d | 
a . 2 i (d) 
3 .20 ( i ) 
( e . 3 1 , 6 . 4 4 ) 
7,d&, (9 .341 
7 .54 , 7.3NI 
^ » olnitltt , 4 « dodblnt, q • qnartot. 
9»*otr» ran In CPCl^  at 100 MHst Ttf$ at lataraal ataadard* >r 10.0. 








TLC 9xaalnRtlon of \^. wrtd i t s ssdttiy'l ettier ioaioat«d I t 
to too t4>Ftri9<^ -^ii«t!i7l asftntoflmrone. Tte« PUH sipeotruA of li^ V^ -
fie#tiit« (^n^) ^•P* 333-34 shovitd four mttaoxr groapt tunil two 
•eiitosr grmipt. 1%» •tractura of KVj^ A «•« fartlNir •luold«t*<l ity 
eoi^iirlton of nftthoxir lutd •««toxr runontmomm of tCV^ A with ttioso 
of «itte«atlo 0A«9t«« (foblo Y H X I . 
mo ^H «p»etna« of Kf^ A woo fotiad itfoatiool vltH tiiot of 
tli# oootot* of I-#SIt-4' , f -T,Et-T-totr«-0-«ott iyl «auiiiiofl«iro««, 
irfg vftHf tli«r(»for«, oostiOAtf tko stniotttr* of t-8,tI-4l-41l^4roigr-
I -4S lY-4Sr -T , t t -T- to tr« -o -Mt i9 l /"l-3»,I!-»J7Wfl«voii« ( I f o ) . 
139 
Cli««l<i«l atiirtM ( t ' j e a i * ) of •«t i tr l Mid m9tyl pr«toa« 
Co«|iotiiid 4«*liHr«d p o e l t l o a I0 b l f ! « • « « • nttel«tt« 
I-4« t l 1*5 I l - « 1-7 I l - T 
3 
11 •T-T© t r «-«J* 
d lace tate 
<=tQSni(!(»ptty«tii 
«t«yiifl«f«ai« 
tr l fio«tat« 
6.36 e . i 5 ( 7 . 5 2 ) ( 7 . 5 9 ) 6 .15 0.aS 
@.a7 1.17 ( 7 . 3 4 ) ( 7 . 3 9 ) 6 . 2 2 ( 7 . » 7 ) 
0 .31 e . t i ( 7 . 5 4 ) ( 7 . 3 a ) ( 7 . » a ) 0 .24 






file fottOwing four plant* of (tiffcront foa i l io t bavo 
biKiii ehualealtf iixai^ii«d for t&»lr biflanrcoioldie eonotit«ieato« 
rnooo aiurlcod oit i i aft»rt«!bL ar« oaly doteetod (fLC|« 
I . aior«ii»io l«»ttanloo Var» beatlnMifl Oftrr> (C^proMaogaaj 
the f>h«nollo oxtraollvos of tli« defatted l@av«s of 
CKi!»r4»s»aii togltantoa Var« bsfntttitsdi Carr* hm& he&n &t&wAim^* 
Th« following flvD blflaranoids Have iHtoa isolated in pare fora 
tm^ ofiametarisod hy tPf aad mu apmtroaeopy* 
( i ) Ittsatoflavoao 
( l i ) CMpraaaa flovoao 
( l i t ) Podoear]NiBflairoB«*A 
iir) t«4*«<MiatliQrl««]ir«*aafl«roao 
Hf) !io«o«^««atbriiii»okifi«^*aa 
A saw btflav«aa» I*i*'^HMtlirlett9ro*aHflaraaa aad 
fad«earp««fi«ro»«*A aro baiag raportad for tka f l ro t tiaa l a tHa 
ganaa Qa^raaawa. 
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3- 0»nrmmm» «oyot«ii« (Oaproaw—) 
Tli« pfKiaotio •xtr«efiv«s of tli« t««r«t of Cnpr»f«> 
torMtlmitt rt«^^«<9 ftV9 hitlmrmtoiaw i n fKiro for* «ad ohoroo tori sod 
lir or . Must 9Md ««9s oiioetrftl otiiilios aot 
( i ) Aaofitoflinroao 
Ctt) Oupreaottftavoatt 
( i l l ) Fo<!!oeiir7u«fl«roiio*A 
( i v ) f<^*<»0««lottiyleapro«)i^flavoa« 
(ir) Isoorfptoiiorio 
3» >«>«» ooBitolata ( tommrdiaoofto) 
Ttiroe biflAVoaoitfs «ero Isotntod froa tfeio p&oaolio 
oxtraetiv<>»o of tli« lemroo of miuo g f t o l a t a . Tiioir voro ctiaroo* 
tori cod toy trv and ^ 8 wpmotrmeitpy aai 
( t ) ite«iitoftavoao 
<l i> ^atht«ftaro«o 
< i l i ) Ri^ootaflairoao 
4.«MiiMriiatartoo vHloaao i«—. (gawiaooao) 
Ttio iiliaaolio oxtraoUvao of Sneoi^liatartoo villootia i*o«* 
}irt9W9A ffvo liiflaTaaoltfo la paro for«« fflMijr voro olMiraB tor i sod 
hy f}ir aiKl mn ooootrofooyjr aoi 
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( i ) Aatii toft won* 




411 • •p i i , w«r« «tii««r«(l oil Kofltr tiot a l«ro««^i« f lag* 
mia Am uaettrrotttttd. Tlila l«r«r BIMI pr»|iMr«tlv« l«y«r oturowito-
Kr«i>fir ««ro ficrfonwd on ot l tea gol 0 (9D», g. lioreic siCJU«rooiio) 
usiiu^ l»eBS9at«»P!rri.1iiit»f9r«io aoia (BPr, 3dt9tS|. mu, spiMtra 
w4»ro roooriloA on mnu 4R-tOO laatruaont, anoiiloal oiUJlftii «ro 
AXTir«»ffftdl tn ^ toalo rvlat lvo to Titis wi istoront otaaiiord. Am* 
npmtrn wore obtained froa Jf .il»*OilG dimble fooas rilgli raitolution 
«a!¥ii 9f>eotromt«r, U l tH« roagoata aaod vara Qt KViAUm* grada 
axoapt foroto aolia ( H . Marolt). 
Ttia followlaK faar ptaats h&v tiaaa iovaati^attd in datai l 
for tlia axtraotioa i»i4 laolatloa of Hifl«nranoidlai 
f . Oapraaaaa tat l taaiea Var. to«at&ia«il Gmtr. iiMpr«»m«io*m»^ 
a* Capraaaaa govaalaaa (Gapraaaaaaaa) 
3, ntm9 aa«lalata ( Aaaaar^iiaaaaa) 
4 . saaan^atartaa • l l loaaa (XMiiaaaaa)« 
ciipn«8«0» uiiitAW04 Vim. BsitfaiBiit CAa«> 
Katraattaa of tfca laaraa of ftiaraaaaa i a a i t a a t ^ 
0rla4 aa<i |»a«tfara<i laavaa (a kg) wrm a«aplataly axtiaaatai 
a l tn yatrolaaa atliar (40-410^). raa aoMaiaa4 axtraata vara 
l^i 
eonfntrmtmA f i rs t at titaiosfi&trle presiar* and th^u «fi<i«r r«ittt««d 
1ir«fmtr«, wb«r«br an oily grcon r«sl<ttt« l « « to«{iiitti» wHlofii «lioir«4 
Th<i potr»t «][ai(Mi9to<l tftsvos were r«flax»d with i^etoav 
t i l t lh« axtrAOt was ataost eotourless* rh« e<Mii»la«di aeatoiio 
eirtraeti mure coaoaatratad f l ra t at ataonpliaria preaaara aati ttuin 
tittflar Aa«itnt«itia<l preaaura, \ dark graan fuwur «aaa Obtaiaea awi 
rafltix9d with {>i»trolaai» atliar (40-60}» Ibaaaeaa and atilurafara 
naoaaattvaly t i l l tlia solvent, l o @aoli oaaa waa almost oaloirless* 
Tfia r«faif^a l a f l liclitad aa0 ttiaa treated al t l i l>ol l l% watar« k'ae 
laaoltibt<» tiroiia pitia^ aass wnsi rcsaaved, dried eas! refla^ad sittli 
atlqrl aaatata for l«) lira* tiia a t l ^ l aoatata extraot aaa avai>oratad 
t«> ^iva a dark broaa solid (10 g) vHiob raaponded to ttia 4»aal 
aolaar ttuBt for flavaaold!** 
ra r l f l aa t iea of aiflayaaeid niytura'-'Colaatt C&ra«iatofrfftiy 
4 wall a t i r ra^ «tt«|i««aian of a l l ioa gal (ISiT g) i a drr 
patrotaam athar (4iMlo'*) waa poarad lata a oalaaa (iStf a« l<Hig 
aad 80 M I dianatarU viMa tlia adaariMiat «aa wall aattlad» tika 
9Jt9m yatrolaaa atbar waa allawad to pm»» thraagk tHa aolaMi. 
THa dark brawa aolld (H • ) adaorbad on a i l loa gal waa addad 
ta tHa aalHMi, flia aola«« waa alatad witu organia aolvaata 
aaeaaaaivalr l a tlia laeraaaiag ordar of polar i ty , rka raaalta 
ara givaa i a Tab I a tYX« 
f ABW • XX% 
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Sotvaat ll«tiir» of Froitaat 
2* 9«ilMtl<» 
.I, GHlnrotQrm 
S* ntmssiKi-'ilthjrl «e«tat« (1 |2) 
flr««iitsli • t ty pro4itot 
3r«»ii gviMgr WMS 
@r««tt wm3ty |>ri»diiet 
Brownish green solid 
drowaiah i^ roen eolid 
0ro«ra itolid 
Dark liroMi MASS 
rraetloa <4-7) gave poitttve eolcwr tmmt» for flisvaauidaf 
they «r«ire ooablaed af>f} thm sotvent t l lst t l led off to Rivo itr^ma 
r««»t'^e CS § ) • 
"ieparatlon of iltflaraaotd «tatare ••> Pregaratlya Layer 
gltre«etO|reyly 
nelag a tItla-lesNir Ofireeder (fieeacat Uel<Sellieri)» glaee 
l^taloe (40 % %0 o») wore oeated viit i a welt et lrred eaepeaeioa of 
el I l ea fol (SO g l a 98 • ! of water) to give • layer approxlaateiy 
0«S flNi tit thlokaeee* After <}rytag for 3 lir. at roo« teoiMirat«ire« 
tbe pletee wore aot tv i tate i at itO«l20^ for i br* m€ preeeihret 
tn a iloelooator. 
146 
?ii« ooa|>l«xltr of t{t« hitlofmnoia a l x t i i r t olit«la«4 mttmr 
purt f ieat t t t i i br oolum oturoafitogrftfili/ w«« •xattla«d Igr TU* uaittg 
th« fot lo ir i i i t »olv«ttt systttSMt 
( a ) il«ii8i»«i«9yrtdliiii«ror«le acid (.il*r, 3et9 i9 ) 
( l i ) toltii3n««^;ttt)rlfor«at«-for«l« a d d ( r i P , S$4 f l ) 
<o> To1«i#n«-l*3rrtdtti»<>fto«tie sold ( IPA, l O i i t l ) 
( a ) <i0iiz«n«"Cth]rlae«lat«*acetio sold (i}i:;4t StSiS) 
In solvent «r9it®m («)# t&€» b t f l a v ^ i o l d a ix taro •botrtd ttir«« 
ocwpaet brovn spots to UV llghti^ tiro aa jor end aae Minor* Sh»y 
wore lubotled ss CLI (U^ 0.19)» C U I (H^ 0.37) and CLtl ( a ^ 0 . 5 4 ) . 
ftrnre wa» a ttarlc«»d dtfforonoo to ttio cu vatuos i n 3FF systen IMI 
oo«i|>flrod to otiiors • b«nee a system of eboioo for quaat l ta t lTo 
•of iarat loo. 
Fraotlons ( 4 - 7 } ( 9 g) otitalaed f r o a tHo oolaaa vara a l x t d 
«i<f diaaolirad i a fiyrtdtna «ad tiio ao lut ioa 4^ so oUtalaad nas 
aaotlad to i^lataa (40 y ao ea) «rtt^ tlw Hatp of a aaotiaatoal 
ai if i l laator ( Ihiaaiat l l a t d a U a r f ) , 3 aa f r a a tiM lo«ar aAga of tiia 
utatas* Yfia p latas asaatad «a a ata lataaa staal fraaa vara i^laaad 
l a a INiaaga glaaa aHairiiar (49 z 33 > 33 aa) aoatalaing 890 a l of 
t lM davalof lag aaWant (9{»r, 3«s9 i8 ) . trteaa tlia solvaat f raa t 
had t rava i lad 18 aa f raa tka a t a r t l a g U a a , tHa fi latas vara 
takaa aat and drtad at roaa taaparatara . fHa posi t ioa af tka 
%aada vara aarkad l a UV l l g l i t . Tiis aarkad fi lgasai saaaa vara 
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8Qr4ii>«4 M ««|ifliriit« tocAdt vtlli tli« help of « apafulft sad •l«t«tf 
irtth «r7 ttO«toii«* fti* •Itiiit* itt ttaoh e«»« ««» tflstitUd off to 
%%r% m o i ly U ^ i d KMOM on «ddlUoti of « « u r ylolOod yollow 
pr«et|iitAt«* I t wtm f i t terod, washed wltte ««tor oad drtod. 
nonogmioltf of th« pigooats wa» ogaio obeoitod l>/ fI<C fxiioj^ 
<ltffor«at 90tv«at ayatoAt, Tfi« frootioat tttas olil«ioo<l gam piiro 
€LT ( | , 3$ i}» OUT (300 as) aoil QUtl (a loor) . thm ooaplexttlos 
or at l tfi«i fraotlooa CU^ OUII una CLItI wora atu^Uod hy tw 
aitfPilaatlon of tli«iir ta l ly aetf^lated proaaals* 
CM 
^iathylatton (CM) 
CLI (t50 mgU aatiydrous potAsaium oarboaato (4 e)^ diaetliyl 
milpHata (1 a l ) aad dry aoatoaa (490 a l ) vaa raftaaad oa a vatar 
1>ath for 13 bra. h taa l l portion of tbo raaotion alatara waa 
taltaa oat In a toat tttl»o aad toatad for alo.FaCl^ roaatloa, 
fjfofluvta^ eootlatttd aat l t i t gtof a aagatlYe alo.raCIj taat. 
f t aaa ta«a flltarad aad ta« rotttd»« ««ia«d savttral t iat* v i ta 
hot ae#toiie,, fha f i t trata aad vaaaiaga wf aoirtiiaad aad avaporatad 
to dryatao, Ttia yal lov ra»ldao U f t toaliiad aas aaaaad a-9 ttaaa 
tvtth potraltaa athar aad tlioa diatotvad la eaiarofara. ftea 
••thylatad pra<toQt oa TU: axaaiaatloa vaa foaad ta aa tHo alxtara 
of HaxaaatHjrl otharti of aaaataflavoaa (CiJ4I) aad oapraaaaflaroaa 
(CUtfll) (n^ vatttaat a*p*f ••••pa Mid eharaatarlatla akada l a 
m l l i h t ) . fhay vara aaparatad ay praparatlva larar aaraaata* 
trapliy ta givo para CUHI (dd ««} aad CUalll (SO «f )• 
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CGt) 9ttpnr»t%»a o f Chi (ISO • ( ) m»» ear r lcd out li«t»««a 
tttl i irl • • tb j r l ic«t«ii* iin<$ to«rat« M i f f« r (pU 9 , d | , two parts war* 
otitatii#6 CUA (40 MK) aad ca i ) ( I J «§)• 
^e#ty|»tt<iti (514 4 and Ul«IB^ 
4filiy<lr««i«i Ghlh (30 ag) was ito«tyl«l«»d with pyr l i l lao ( i a l l 
®ii«1 ae®tie aailirdrtd* ( t ! i l ) on a water bati i for a &r« I t »as 
tti#n eoolad to raaa t»«|ieratar# aail pwir»d oato «rttiibi»d lea* ffte 
»#f>flrat^d a-^Ud wmt f t l t « r » d wan^d tf i t& watar aad i l r tad . 0l*li* 
C*!5 «*) was j ieatyletad l a tl ia «a®# WSQ?, 
«NI|MH»«MM«IMHMNIIPNIIIWMllll^^ 
f t was ary^atatltaad from cmi^-449'Pt as oolourleas aaadloa 
(30 a t ) a ,p . saS-aT**. 
f^ W (CTMi|^)» Valaaa a a Y i e a l a 
III « • « • iiiiliiiium I • i i i i i i i i n • i i m Mill Mini mil wmiiiiiiiium 
3*94 ( l f i ,d , l f - l -9) t ^•Ad (d«l»»tt-I«6)i 3.3T (a , l i i ,H - l l - « } | i .sa 
( • , i« ,w- i -3>i 3.43 (a,tiiya*ii«-3}{ z,m (q,i«,a«i-«» ) i a. 15 
(d,lff,Jf-I«0»)j 3.00 (d, l l f ,H- l -««) | 3.63 {d,^«n»t l*3%«»>i 
3.3T (d , ^ ,Q . i f - . l%9Mt i*9« (at 3i i ,o\ i«-i i -s)t d .d i (a,3tt,Ma*l<-3>t 
a .10 , « . ! • («Jf, (nia-E-T*If*T||>t 6 ,20 , «.14 («H, «ilta-I"4% I I - 4 » ) . 
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It wan eryntm\li*9ii from ctlCI^-«4«yii a« colour!«•« ii9»{tl«a 
(10 »|r), . . p . 342-43®. 
3.511 <q,l?l,:i-I-6M| t.9T (d,t«,n- l -a*)» 2.52 (d, | i i ,«-I-^» it 
2.31 (« ,3« ,n- l I -3» ,S*) | 2.94 (d.a^ l^, 1-II-3* ,3* )# 3.3a, 3.35 
f s . t n #»en, '1-1-% i i « 3 ) | T.t2, T.TT (01, aAo- i -4Si i -4* ) | t.5i5, 
t.1<) (0H,Olo-I-T,tI-7)t T,31, 1.19 (53 , 0 . \o - l -3 , II -3) , 
(rtUMTl) 
I t ««« onffltalllsiKl frow 4:»{at^ -^ «att (a3 ng>, tt.p. 2)17-94^. 
2.7 (il,4ll,H-I-3*,ft*,lt-3*,<l*h 3.18 («,4il ,a-I-3* , i* , 
II-3*,S*)t S.^i ( • ,aH,n-I-3,II-3)t 3.43 (•,3«,H-I-6»II<*«)t O.t 
(dfl, 0ll«-X-5,lI-S)t 6.15 (11, Ult«-1.7,11-7)1 6.33 («a, IHI«-I-4t 
I I -4» ) . 
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"imi (CBCl^)t V«lt>»<i on "t- s<|[«l« 
Il-^*,3»)f 3*44 ()i,2ir,1i-I-3,II-3)j 3.94 (J,2sI,H-.I-©,Il-^>| 
t,Tll (a% 0\«s«-I-4StI-4»)| t ,93 (a i>0\o«I-T, l l -T) | T.52 (dil, 
^fithylftttoa ( c u t ) 
Clttt men «#tHjrtate(t with anHydrous potaasiua CArttooAttt ana 
dlMftttijrl satf»Hate In dry Aoetotm, Mtmr UHUHI ttorkup and lu ; 
•iraAtnatloiiy tltfl flif>tliyl«ted prodaot WAS fouad to bo « aljctura of 
two mottijpl otHert, Miotitoflmroot HoxuMotltyl otfikor and ottiirooott'-
ftavono h«ir«HMtliy>t other. 
GUI itm wm) «««, l^r#foro» »atoj»et«il to GGlt ooporotlon 
botvoon otfirl Motiiirl katono m4 Horato bttffor (pU ».e) to givo 
tvo ooiipoiiKtfOf CUIA (50 »«) ood CUIB (3a a s ) , oUarootorftsod ao 
aodooarpaoftmrono-'A aad I*4*-<i«aotlirloapro«aaf liivoao (aoa) 
r«ii9oellir«l3r by ^HH otudioo of tholr aootatosi. 
151 
CLtIA (so •!;} ««» ao«tyl«t«(l tritll pyrlilliui and aott lo-
«nhyarl<}» «« unaal. I t WAS ory«tnUi««(t trum aiCI,-«f*mi «• 
«9tourt«»s i iM iU i i (4l> «g) M.p, 2S3«Sd^. 
3.49 ( i ! , t t f , ! l -r-9Mt l«93-l,tJI C»,2il,U-I-3«,a»>f 3.5d (d,Jii , 
H-.tI«3S6»)| 3.32 (rt,3!U !-II«3%3» ) | 3 . 3 1 , 3.iO (» , l i l eaoli, 
T - f - ^ , I I - 3 ) j T.t4 (3n, 040-1-4* ) | S.-Jt (311, 04©-H-4»)| t . 3 J , 
T.$4 («T», 0 ^ « I - 1 , t I - S ) | T . t l , 7,^t (6H, i a o - I - T , l I - T ) , 
f l -4 * , I -1 , I t - ' 5 , I - t , t l -T -y»ataae i i to^- t -4 * -u -«9t i iy i / " l -a ,H-<»J7 
titnavowft ( c u t S I ) 
CCilIQ (30 an) WAS «e«t3rlatad attti i>/rl«ltatt aiM noatia 
aatir^rida asi dasartbad aart tar . I t vaa ary^talllsad f ro* CdCl^-
iila'}!{ M aolaarlaat aiiadla» (30 nm). 
?fiiit (C»eij ) t Valaaa aa -r aaala 
3.40, 3.4(1 (s,111 •H9ht » - t - 3 , I I - 3 ) t 3.93, a.d4 ( • , ! « aaaH* 
» - I - 6 , I l - « ) | 3.18 (4i,afi,R-I-3*,SMt 3.94 (<l ,att , f i - I I -3* , i * } | 3.18 
( « , 3 « , n - I - a * , « * ) | 3.99 (4,38,11-11-2* ,9* H <>*33 (Stt, Olia-I-4* >{ 
7.74 (as, 040-17-4* ) | 7.99 (9a, 0 4 a - I - 9 , I I - 9 ) | 7.90 (9«, 9 i la- I -7 , 
CUT! 
mmtmmmmmmm 
ii»t»yl^ti»ii ( c m I ) 
CUT I warn asttiy luted «^th 4 i a « t ^ l «al|iiifit« tm<i mW^rmm 
ootAvvliia Ofirb»nflt« la dry ae»t«iae by tlie usual astliod* fti« 
aattiyliitttd pro l^ctot on fliC •x««iiii8tloii una fouadl as hiaolilflavcmtt 
!»i»Qt<iMftth|rt othur* 
(•Ivtraotion or blflavanoidn trtm Ihfi l«i«r«» of (atprema* ^awtmit^ 
Drt^d and powdemd loaves ( i lc(} were oxiiimstwd ititit 
l>otrol«ii9i otli©r Cl<i-80 )• TUe potrol oxtiaiistea lemvos wor© 
rAflu'Sfitf with aootoiie t i l l tim extritot was almost ooleurleo». 
fho QOirt»ln««tl aoetoae extraot mnn ooaeoatratod f irs t at at«io»ptiorie 
prmnmrn aii<1 than andor roduoed praaauro. A gftm^ dark graan aasa 
waa obtalnad. On {Hirlfieatloa hy tlia aathods as daaoribad aturllar, 
a aotld traaa raaldna (6 s ) waa olilaiaad* 
Piirifioatiow of aifl«»anold Utatara-Calu^ C»ra«ataArapItr 
Tha aruda adxtara of Mflavanold (6 g) «aa diaaolvad la 
Ary aaatooa (SO a l ) and adaorlNid on a i l i aa gal (3 g ) . flda drlad 
raaldao vaa poarad on to tlia aolowi (190 on long and SO MI in 
dlaaatar} aoatalalag a i l iaa gat (ni»l, 300 g) aa aa adaorliant in 
patroloun atbar* Aftar doralofMMnt of tHa aolaatt, i t aaa o In tad 
altli argaiile aoltranta %m tHa taaraaaiag ordor of polarity . THo 




rii« ora<9« so l id ( 4 , 5 ^ l «a9 dls^^lv^^ I s dr r p y r i ^ i i e aad 
iinbfoot««f to i^r«{iarAUvii lAjror GtireMMtograpHjr ( • l l l o a golf SPF, 
39s§ i$ ) . Tti« tiir«»e o<nipoii«at» mtare separatedl and tbolr iftoao* 
Sftii^itT « « • iigatn ehookffd ^y ft«0» T^e separated QOttpoaeat» »«r« 
l i b e l l e d as nfii C^ ?^  a . i 8 , 3 g ) , c s i l <ii^ a .3T, ytm «g) aad u a n i 
i'^^ 0 ,54 , 290 ng ) . 
Ctil (13'$ ag> OD SAtliyl^tioa girr® two aet l iy l etbersi 
(fl<»parnto^ by ?t^ aa<l «ark©4 a^ UOi:.ll, 00 ag antS U0I^UI, 4.'» a^) 
oorrfi'^noniln^; to n^irmiutHyl «»tbors of asiooto HBU otti^ressa flgyooet 
r««?ni»etlvoly« 
t t (300 ag) WAS sabJ«otfid to CCl» separation bet««<an e t ^ l 
fli«tiiyl kotono snd borato buffsr {pa 9 , ^ ) . r«o ou«t>Misat« uttIA 
im mjg\ and cotB (as ng) woro olitfdaod. 
t^* , t l « 4 * ,1*3,11*8, l«.T,H»T-Hs»ft»a-a«tltyl / * I * 3 * , I1^J?^ 
Mflairoao (CGIMt) 
f t was o rys ta l l l sod froa CifCl^-«isOH as aotoorlaas aoodlos 
(40 WK) a . 9 . 23S-aT*. 
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a,S4 (<l,1H,li«f-S}| 3.69 ( l i , l», i | . I -6)t 3.3T ( • , ia , i | . l l -«> | 
1.50, 3.49 {«, l l ! eMU d-t-3,f l*3)t 3.09 (4tl^»*i->t-6'){ 2.1S (dylHt 
H^-3*)f a.8» (<l,t^,»-l-5*>| 3.S3 (d,a*J,U-II-3S«»)f 3.2T (4,311, 
t l - I I -1%5*)l 5.9* (3tf, <me-II-3)| ».03 (Jll, 0\l»-I-5)t 6,10, i . iS 
(0% (M«-X-7,II«7)| 0.20, 6.34 (Qll, l } l l»-f -4*, i l '^*) . 
1.4* ,lt«4« , l » l , U « ! i , t « T , n *T^l««ft«o»ti»xy/"t«-3' ,ll-aL7t»i flavoa* 
Cf*I % on aor»tyl»tl€>a nave a li.?,tit yellosr sotifl aitd orjrstii-
3,T4 (i!,trf,fI-.T-^)| 3.16 (d,llI,H*I-6)t 3.s#9 (»i,i C,a«II-6|5 
3.03 (q,rf ,R-|-6*}t 1.9T (<i,tH,ll-I*3* )t 3.S3 (<i,lli,il-I-9* )t 3.91 
(4,3TI,ff-If-3*,9M| 3.94 (d,^i,H«Il-J*,5* ) i 3.33, 3.35 («,l l i •««&, 
« - l - « , I t - 3 j | T.ta, T.TT {en, OAe-I-4»,H-4»)f T.»0, T.S» («il, 
OA«»I««,II-S)} T,»5, T.99 («tt, 0Ac*I*T,tt-7K 
CGlifll «n er]r«t«ltis«tioii fro« CHGl^«4i*0fl gw eolwirUvs 
ii«»4t«» <30 ttf), a . f . 39«««T*. 
155 
I I - 9 S 5 * ) t 1.40 (•taFI,?t-I-3,TI*3)t 3 .43 ( i l»3H, l t« i -3»II^) l 
!f*90(S!?, 0M«-I«S,I t -3) | 6 .13 (»U, Oiii«-I*7,II«T>t d.23 (811, aj|«*l*««, 
cr,i!i iras o9iiv@rt«(d i n t o tt<« aofitate (UaiiM) bf usual 
«#t!io(l. Ciysta l l t s i id from Qmi^-^ti^OJ a<9 co io t i r l e s s ne«4lo9 
N l^l! (CT>Cl^)t y»ltte» oa T 3oiil# 
2,T1 ( d , 4 f t , « - | - 2 « , a « , H - 3 » , 6 » ) f 2.99 (a,4d[,U-I«3«,5», 
f l - 3 S 5 » > t 3.44 <• , 3 H , K - I - 3 , I I - 3 ) | 2.94 ( « , a i i , l f - I - 6 , I l - ^ > | 
T.T5 ( • » , 0 4 o - I - 4 S f I - 4 M | T.»3 («it, OAc-.I-T,II-T)| T.Sl (Stt, 
ceil 
Cflfl iraa fouad to k* tli« a l x ta ra of aoaoaotiurl otboro of 
• • •ntof lavoNo MMI ouproostiflovoao ky fUi oxwilaatioi i of COtl ««d 
i t * ooMflatoly sotl ir lotod produoto. 
156 
CQU (ISO «c) «luiii viibieetefl to CC0 aciiarfttloa li«t»Mii 
«thyl Mothfl kttton* untf b«rat» Intffttr (pH 9.S) ytaltftd t«« 
etmpmitat* CGftil (tS i^y and €6 i i3 (4d i|g)* 
t-4\l-T,II-T,f-S,II-5-4»eiitiwo«toaar» tI-4«-.0-««tfif l/"l»3* , l l - « 7 
hlflnrriitta (CdttAM) 
COItA (30 af) ««» «B«tylAt«d irtth pyridlan aad aeatio* 
aiiliydrfd*. I t orr«talli««d froa Ciiiil^-^ooii (ao «g) s .p . j03'-S3* .^ 
3.4T (d,iif, !i-i-5Mt t .90*t.93 (« , ssa, I1-I-3*,6* )t ^-^^ (d,aa, 
l l - l f - 3 S 6 » ) | 3.30 (d , ail, H-II-.3%5«)| 3 .31 , 3.3$ < • , « mmh^ 
H*l-1 , ir -3) | 7,9€ (3ri, 040-I-t*)t 9.27 (3M, 0»|«*IJ«>4*){ 7.S9, 
T.S* (an, U©«I-9,lI-S)f T.Tl, T.»T (Sa, a^c-l-T,Il-T). 
t l^* , I*» ,H«i l , l«T , I I -T«»»»t>wfy>l«4««Q«wt i iy l /'I'-Sfll'Sj 
»^^t^*«f ^cqTiS4> 
C6II1I (30 ag) v«t aeolrlatod kjr tUt aotliod ««««rilMd 
•ar l tor . I t «• • oirratalllsod fro« mci^'^%ou m aolMrUso 
«*odl«« (29 • § ) • 
157 
a .4a , 3.49 ( » , m •«ell , l!-I-3«II-.3^| 3 . 9 4 , a.9» <•• la 
3.S« (<i»3flt» n-I-3%Q*}t 3»«9 (<I»3II, il*II»3%6* ) | e»aa (311, gii««I«4*)| 
T.f» (t»M, 0Ae-II«4«) | t , 5 5 («« , l>4o-I-^,II«-i) | t*95 <afcl, i}Ao»i«7» 
nrtTTf 
CQItl «r«» fmtiitl t o be A aioaimot&tyl ettiar of biaolciflavatto 
l^ )r Tl»r! #icniiit tint ton of COIIt emd i t s eoaploto aotbf lotHor* CQttl 
(50 ag) on <!«rlvatlBatton giive an aootolo (COItlA) em u«iiiil, 
Tt-4* »I«S,II«4,I*7-r<itrataootoior*>il»T'-aHBotayl /^l"-^*'•^^ll'^J 
l>tfl«yoft« ^ C G H I A ) 
I t was «rr«t i i l l t so4 froa a}1Cl^<4i«0iI • • ootoortoso noodlos 
(40 • » ) , • • p . 213*t4®. 
3 . t9 (d , l f l , ««I««)t 3 . f t ( d , i a , a « I « 9 ) | 3.99 ( • » ! £ , 
fl*TI«9)t 3 .40 ( • • ! « , 8*1-3)t 3.44 (OtSii, l->It*S)t 3.11 («»8a, 
f f - I * 3 \ « O t 9.34 (<i,3B, R - I I - 3 S 3 * ) | 3.99 (<t,3il» H-I-8%ft* )t 
3,T« <«,3R, ll«It'-9S8* )t 9 .13 (3« , <III«-II-7}| r .Tl ( • » , OAe-t««, 
II««)t T . t« , T.93 ( • « , 0 A 0 - l - T , I I - 4 » ) . 
15^ C) 
MWJB 38KIALATA 
gy»r»ott»a ttf Btflwwt<l« tram a iw —t« l« t« 
Orictf and po«4«r«4 l««r«» ( l . S kg) wf 9Wi^l%Uly 
•sfmuttvd with pvtrolaiiw e t M r C40-dO^) aiiil lli«a witti bolUi i f 
«e«taii«. Froii tli« netttoa* Axtr«ot, o« reeoirtrr of tlk» soWant, 
A fpia^r durlE gr««ii mB»» W«B otitAtavd* rii« guaar aamM »» tr««t<-
a«nt witli dlff«r«at solveata, «« daserltiad «iirU«r» i«v« a dark 
tirowa saltd (3 g)« 
run dark aoloarad solid waa furttior p i r i f ted ^y eoiawn 
o}iro«atO|;rR|)ti3r (g l l loa gal )* the coluan was elutad auoaaaalYaly 
hy pfttTolmn athar (iOwio^), lieaieatta» o^lorofora and boaxana* 
49thyl aeatata ( t t l aad l t3)« 7iia laat tvo fraotioaa abowad tHa 
firaaaoea of ftavanoldt t!i<iy «ar« ooabtaad aod t ^ aotvant 
<1iatitta<f of f . il yalloaisti broaa aotld {% g) waa oiitalaad. 
fUG airaalaatioa of ttea aolld l a Spr Oft i»i5) aHowad a la l ia 
eoaaftot brova apot l a UV light md lahallad aa ^SI . 
ftSt «aa faaad to ba tka alxtara of aaoatof 1 aroaa, atati i ia* 
ftairoaa aad rokaataftafoaa kr f^O aaaalaatloa of mi aad i l a 
ao«»tata aotkrlotkar (iiSIin» asini l aad t ts iHI I lK 
I*iSIt«4SI>g,H^,l»f,II*T-«a»aM)«aatkyl/' l '»»MI«>J 
I I f ly fit {mm) 
t i onratalllaad froa Oll01j|«ila<Hl aa ooloarloaa aaodtao 
(9S a f ) « . f . a i t ^ M * . 
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3«Sf C«,ill» a - I - i ) t 3.«8 ( 4 v l » , f i*I -«) | 3 .43 (•» IB^ 
ff>IT«-S)| 3 .S0 , 3.4S ( » , iH •«€!»» n*l«39ll-*3) | 3*10 iq^itt , tl-l««« | | 
3 .13 ( « , t H , fl*I-3*}t 3*33 (d» | l l , H<-I-4*)| 3 .33 (dfSBit H«il*3*»3*) | 
3,3II («>3li» I t * I I . 3 S 5 * ) | 3 . 9 3 , S . t l , 6 . 1 9 , 3 . 3 4 , d.3Si, 6 .33 
(•,3^1 •itoti, 0^««II«3,f*3,X-»7,lI'>?,I*4*,ll«4* r t t p t e t l T e l y ) . 
I - 4 * , l t - 4 * , t ^ , I I « 3 , I » 7 , I I * t « H « x a - ^ » - « e t t ^ l /*I«4,II«3j7bifUv<Mi« 
Col<Rirl«s» iio«ilt^A (33 mgi fron oblorofor»«.4i«tliaitol la.p. 
'twill (Cnci j ) t Vittttg* on t> So»l» 
3 . t 3 <a,3lf, l - t - 3 * , 3 * h 3.93 ( d , 3IJ, ll-I*-3«,3«)t 3 .33 
<il,3H» l l - I I - 3 S « M | 3 .23 («I,3H, I1-IX«3*,S* )t 3*09 ( • , l « i , l l -I-^)t 
3.33 (»,1H, f1-tl««)t 3*47t 3*49 ( « , l l l viiah, H-I -3 , XI-3lt 3.33» 
3 , 3 3 , « . t 4 , 6 . 1 3 , 3 . 4 1 , 3 ,98 (•,311 •«eli, 0iltt*X-4« , 1 1 ^ * , t - -7 , 
l l » T , I « 5 , I t - 3 r*«p««tiv«l)r). 
I»4» , H - 4 » ,I«^,II»3,I»7,H>7>a»3K«MJii»tHyl/"l»3* ,11 « 3 ^ 3 t f ! » • • « • 
(iMItWfH) 
Til* Minor ^m€ RSlMItl on • r r a t a l l i M t l M fr«Mi aaOl^^tftOa 
S«r« o o l M r l o s s miodUa (18 ii«) a . p . 305*303^. 
S.0S («,tii» fi-t-d)t d.ia» 0.14, d.i3» 6*ta, €.07, a.at (s,aii • M ^ , 
! ^#» l l -4« ,I«4» y l *? 1^11-7,1-^ytt-^f r«s|ie9tiv«l3r)* 
g|fCt;PII4t»A«f0i VIl4UI^S 
nil III iw i» i i»»«l—i<i i l i i i m i l — — — I I II fii Ill 
RirtraettOB o f Biflaprftiiattfg f roa .F.wai^»halwt<i« v t l t os t i ^ 
«it$i w»tr&lmm ether (4Vh»$&**} a^a tmn vAth I r ^ i l l i i s «o«t^a9« f:ro» 
t l i» iHs«t<m« «i«traeit e g i t i i ^ dar t oatuvired moMm wem 0l l tain«^ wHiuii 
wan i»Bri f l«d W tk«» a^ttt9<t <(S««orlli#<l a f t r l l a r * A so l i d darie 
eo1ofir«i r#sldtt« ( t . 5 g) « i ^ olntataaiS wfitleii rosjoadad to t iM 
umiel fl«iiriia<il4 eolour tos t * 
flC «3riMilaatloit 9f tl ia omdia H l f l a r a a o i i Mir t t t ra naing 
• I t t e a § • ! , wr (aaif l tS) •tiowraS f l v a aMi^aat bratMi apata t a trv 
I t i H t and I f l l ia l lad aa iV^-er^ i a ar^ar af taoraaalag ft^ valaaa* 
f ka r vara aafiaratad Hf ^ra i iara l tva ftnO { a l l t a a gai t M'^t i t t t i S l 
aa^ t l i a l r ktaMagaalatr waa af ida eiM>etca^ 9a fli€« l%a aaparatad 
aamiaaaata «bta la«i aa m^ (ttg 0,17, ioa ag) , iV^ (8^ 0.37, 
• l«ar> t t V , ( » ^ 0.S4* a l a a r ) , m^ {Hg O. t t l , 7S mgi m4 m^ 
(Mf 0 .79, 138 «cK 
J 1)1 
^l (90 «s) ««• ••tliiylftt*^ vttH 4la*tli]rl aiilpliat*, tfiy 
«o«t<Hi« «!id aitfeiyAroaa IC-00^. Aftmr usual workup Mtf fi«0 •xaaiuft* 
t loa , tli» ••th3rl«t«<i pro<ittttt ««» fooad to ba asaataflaYoaa 
haxmatiift attiar. 
Crystatllxedi from OSfCt^ -tfaOa aa oolmirlesa aaaataa (3a mg,i 
Ma» (onCl^U Valoaa a«-r Seala 
3.S0 ( a , i ! I , ! t * I *a ) | 3,«4 (<ittB, a - I ^ l i 3.3d ( • • lU i 
! I - I . 3 * ) | 3.S3 (4l,3R, R- I I *3*»6*) i 3*a« Cd»3», t l - I t « 3 S 9 * ) | 3.49, 
3.43 ( a , m aaali H*I-3, t l - 3 ) | ft.O»» 3.94, 6.13t 6. IS* «.3S, e,2T 
(a» 3« aaoH, a fa * I -S« I I «3 , I -T» I I * r» I *4%l f -4 * raspaottvaljrj. 
Ifir^ , and Wfm 
6V aii4i KV. (alnor fraatloaa) aa «atli3rl«ti*u aaparatalr 
W WMiil aatliaA, gw ilHi aaim ao^touad « ld<wiUfia4i a* anaata* 
flanraaa Havaaatlijrt atbar, Tliarafara, «t^ aai Wt^ vara i4aa%ifla4i 
aa ataaa* aa4 «t aatlqrt atliar af aMaataftavoaa ratpaotlvair* 
1C2 
m^ 
if«iti|rl«ttd 9r«dttet of EV »^ on fLC •sMit««tioB mm fo«mtf m 
tmwmt9t%mrmt9 {loxasetliyt niiiar* M^^ (90 sg) «AS M«t)rl«t«<l wltk 
f>Frt«la« «a<l M* t lo «jil^dri(te. fh^ iia«t3Pl«t«tf prodnot (i£V^A> M 
nmnl «orlca{> gaiv« eoloitrlasv n«edil«» (40 • § | • • p , aftO«Tl^ (I*S» 
f I-S,II«*T-Trtiw®toflr-I-4» , I I *4» ,I-?-fr4-0-««tli3rl / " l - S * t l t - * ^ 
l>iriavoii»>, 
3.33 (<l,tn, t l - t -a)t 3,4t (<l»lll» U*I-d)f 9.02 (Ot i l i , i i*IX«8h 
a.<M (4»1!I» II*Y*5«}t 2.00-3.03 {q^Wh ll-E-3*»e*)} a.SS («»au, 
| f .T I -a * ,6« ) | 3.3t («,2II» a - l I - 3 S 5 » ) | 3.40 (»,8tl , 12- I -3 , I1-3) | 
8.14« 8,37« 0.21 («t 311 oaeb, 0)i«-I-€* ,11-4* ,1*7 respootlvoi/)! 
7.13, T.S7, 7.9S (»,3I! eneb, OAo-I«ll,tI«S,II«7 rospooUveljr). 
^ 8 
«i«thirl«tlOfi of ^V^ Md i t o TUS ovMlo«tlO0 sbomd iioxa* 
• • t k y l otlior of wMAtofliivooo. s?^ ($0 «c) oa •ootjrlattMi gw 
eolonrloot iiotdloo (80 «g) froa ciici,«iioOS of I«9 , I I *« - i» iM»to«r -
T-4«,ii-4st*Vrix*''*^««i'«-<>-«Mt^i /"i*a%u-«J7iiifi«vo«o (str^ A) 
9 
« . f . i lt*SS4 « 
1G3 
»i-n-«)| a«ii« {«ttH, fi-i-5Mt a.08-2.18 (qtiftt a-i-a»,«»|i a,«4 
<«i,^, ff*fx-3*,«• )t s.as C<i,^, 8-ti«ass»)t a«9o« 3.44 (•^ta 
•neti, f l - I«a»It«3h A^aSy 0.169 6«tS, 6.38 (t«3a •fi«b« 0ti««I«4*t 
I«.T, I I -4%Tt*T r«itipiietl<rel3r)| f«S2t f»39 («« 9!i •aobt Oito-I-a^ 
11-^ ) . 
9MT - XI 
m^i^^toH 
164 
by tfcf »f«4tr Of t U f l r i i f a i f U t f i Of r tv f t^Vf f t 
Th« tffotiit lon of i}iir«iit bl f l i i roa«a pr9»«nts Aor« pr<i»l«Mt 
o(»iipar»<l to l l ift lr p a r t i a l l y »«tliylato<l derlirttt lvaa. I n 
Cutr««««c«a*^*«^*^""^^ «ii^ 4raao«rt««»««^^»*'*, © i p r ^ a a a f l m f S l * ' * ' * ^ 
i « tnyartaHly !nre?i«nt ifitoiigwitn n^to or ^or« iHtiflinpoaes of a i r t « r « a t 
t lntufw (Vln* mnentntlfffonm^ ag^tMsft«iroii« .% rotmataflav^ma). 
Tht« obiit loat« >iiictur4is eon 14 not b« rsNtlvaii by eiaramatograiittle 
sftttiodt* Th«y 9F& i enernt ly I d o n t t f l a d hy ounEVerttas tlmm I n to 
iwtTiyl rt«»rlv«tlv<8s? «*UcM i»f>al<l «a9l ly be r« iolv«d by i U ; • , 
fli»nar#il1y th««e f*arent t»tflaifonaM occur along «lti» t i ie i r p a r t i a l l y 
;ff«thylat<ifl d«rlv«ittv«<4 and t b a i r r«MO¥al l a a«c«aa^jry to s^fcabllsa 
th* atrftotura of fiara^t bl flaronaa by sot l iy la t lon . 'jo«matlfl^s* i t 
b«o<i«aa d i f f i c u l t t** ri^^olva ailart^iraa of «ioiio«0-«ethylcui»r«aaa-
flavmia an^ ^iiono«ii~«s#t!wla«aHtoflfnroiiAy dl*«l-«atayloupreaauflcnranc 
aatf 4l-fl«>«M»tbylw«afitaftaroa«, «oac-0«aMtbyla«atblaflairoaa « 
if««c-4)-«atiiyl robaataflavonat 4 l -o -«a tby l« fa t * i ls f l« roaa * d l - a -
•attiylrcbttataflanroaa avcn by cco I f oaa «»f tba ccapcaaata of tbc 
«fytttr« l a l a t raeaa, Tbarafora, l a attcb ca»aa t l ia l r p a r t l c l 
I t f an t l f toa t l aa l a baaad • • tbatr «atbylat«« tfcrlvatlvaa^^. 
Saaiorlatloa c i COMC b l f lcroaaa hmr9 baaa ca r r l ad oat to 
raaolva tbcaa obatlaata ir tvtoraa. h aitxtara of blflaarosaa obta iaa i 
165 
a<ii«at«i- unci AMpr^swtt- fl«voa«« by tli« attttfy of tH« iMth|rtAt«d 
^•rtVAtlvdfi. I t ««• not tio«»ll»le to rosolve ttilii aixturo of 
d^Mnto* md ea^rAosa- fl«ros«s by TU: Mid ii«no« otrcttuoa* iMtHoi 
of n^ D niipiirntlmi WAS t ^ t ^ o * ! * In ofi of fort to tdoatl iy t&o 
ooiiflitltu«nt« of thi! iilsrtnrs by «t«pl« {>roe«<tttr«St f t woo ottbiootod 
to b«iis|rlAtf on And tlKi b«iixylat«d prod?iota «i»io«od « ttiurli«dl d i f f v -
maoo IR their ' i^ VAluffA (f&C, BfoBsaas^tt^laootnto-PorAio Aoldf 
44tfStl)* ftift puriflod bftxuboni^l dorivatlvos wtre Idoati f lod by 
*m?t, «nsfi aad Ifl spectral studies. 
OR 0 
(IV) (a) 1 « a 
<IX) (a) i 
16G 
tie «yas|nfttloii and ?i^ «tiitfi«ii of CLBI tndieat^a i t to ii« 
b«irft-0-4ieaieyl t»ifliwnn« (Tiibt« X x a ) . Tfate W4B. ! • uaisjfMiotrioal 
( f i g . t\) (Hid hoaee tne posalbtitsr of 6-6 «a4 9«8 Ualciigo i s m l o t 
out* 
Ctie;^oaI aHitta of Protoas of UUJI 









































i l - l -2%6* 
a-ii-asa* 
pMay i«I-4* , 1 1 - 4 S 1 - T , 11 *7 
pnoi^ i x-a,ii«-A 
8-1 HI» 
a - i i - 3 S » * 
9 - 1 1 - • 
8 - I I - 3 / f i - t - 9 
8-I-«,f i-X-«/lt-IX-8 
a - i - 4 
- « - c a j - t i - » 
-0-Cttg-I-« 
-0-Cttj-I-4» , H - 4 » , 1 - T , l l - T 
f • • tng lo t , 4 » 4o«»l«t» • • an l t ip lo t . 
^|i««^>v« vnn ttt ODOt^  at t<Hl )Ui . ffiis wp iMtoraal otantfar^l • r i O . o a * 
167 
proton* At I - 4 % i r - 4 S I - T M I 4 l l - f n H i l * s l t n c U at ^ « . • ! wi« 
4 ,»0 vmr* ui«itga«<i to I - 5 « O - C H • «ttd Xl'-S-O'-ca^*, r««ptt«tiir«tr» 
wi th tli« mmloigy of &«x«-OHuitiiyl M f l i n r o i i « ^ ^ , i n 8«»liaK«4 
btflitrofiAS ( r f t i i t ««x t t l t ) t S-^4tt api>««irs a t lowflaldi eoa|»«r«di to 
tt}« S-OUd <}f tiiflflfronaa ttnkad tHrough n - r i a g . fdara for t t <*"• 
o f thm fI«rvoa« a a i t tft Itntcaa turougrt C«*il. Apftearimoa of 40^ 
paftArn ( Y a.SSt'fa.oa, 3 « ) , AgBj pat tern (VJ . iS .M-^ .as , 4TI) a«<l 
's-o«iniil«»d aoablat ( ^ 3 , 3 1 , T 3 , 4 3 , ZH) oonflrati £ " ' l - 3 » , l l - 8 j ^ 
Ifnltaifa* ?li« o r e r a l l dowtiflatd nHitt of asth/Iena aoif arosiatio 
nroton^i o^:ii|iar«d with b«ira<-0-»a«tttjrl blf tavaaea i» a t t r l ln i l ab ia 
t^ ^ tha <)«ahl«ldlBi^ ttif1ti«aoa of tho lH8ii«yl grmips* 
TaMa - t c t l l 
n t f taraaoida Y i-« o4a/o-cii2- 11-a v*4a/o-aiijj-
1 . CUIt 4 . i t 
a. Oapraaaaflaroaa HasaaatHarl ati iar 9.8S 
3 . Aflwataflaroaa Haximattirt atlmr d . l 3 
4 . Afatti iaflavana havaaatiqrt at&ar 0 .41 










J 898 880 808 ^^-^—W—.—«,-i^ I078(M*) 
720 7W 780 810 860 900 970 990 1060 1080 
<50J 
Q: 108 
m ' ' m rryte -
• ' t - r -
150 TO 190 210 




240J0O3I0 560 600 6S0 700 720 
FIG. X 
vv»/& lis C4) 168 
P h H ^ 



















' ^ | e 76>oC4) 
0H§ 
OCh^Ph 
Yn/e 2,u C\o) 
C H A R T - S X V / 
169 
TtM «o4« Of frft f»«i i t«t loi i pat tern of tli» GiMl ar* atiawi 
t n eiiArt XVft 4 f i t * X» Vli* a a i * p*«k« urai ton ( « ) , »88 (10>, 
<»T0 ( 8 ) , nno ( a i ) , «0 i ( 1 9 ) , TtO ( 3 3 ) , T80 ( 4 ) , 71» ( i ) , TOil ( l 8 ) , 
810 ( 8 ) , 448 ( a ) , a43 ( 3 ) , 311 (l<»), 121 ( 8 ) , 108 ( 3 0 ) , 8 3 (lOO), 
81 (100) • flia toftfiv p«alc I n t t i l« ««»# apptiira a t K / « S^ l <Mi8 t ^ 
fliolaoalar ton at m/a 1078 ( 6 ) , fti@ Ic^s at » /a 9SS and 718 ar laa 
hr tlia loaft of btaxyl (-Clfi^h) grmp* aa8 n/a SitO ( 3 l ) by tHa 
t t i tarnat eoadanaattoa wtth tlia loaa of baas^latl iar. CUIX «aa, 
thfirAforii , Mptianrl type b l f l n v i n a rathar l!ia» tUpHanyt atuar tfpa 
M f l n v n n a , TafO Intanse loaa at f iaar ln i at V « 93 and a/a ^1 ara aot 
of)ii#nrad in tha eaaa of amatstoflmrona nmk mipro«aufla^Oiia haxa-
198 
mfttHyl <»thar • Thtra fore , the i r origlis oan bo a t t r i b u t s ^ l a to 
hancft irroapa by tlia fottoning at^pa. Aaotbar lun at «/a 10a) 
aiao involiTtta tianxyl froap« 
{ ^ i > ^ ^ _^j^.. 












Ttiff f n r a s t t o n o f th#i to i i« at a/« ''**0t 311 % 209 o*«i b« 
On tho liciBfa o f th<i al iovt nxplanat los j (M'4l<l aad aiaiis 





aot.wt. tOTS (»*) 
T!/! ftirn^l nation and f* i» data of Glial I iadleat«4 i t to ^« 
n««ii-«i-^enKyl btftiwoBe (Tai^lv-Itt)* 3yHHi«trioal i*4ii Bpaotroa 
<fiC. XI) pr«><ie{ie« Of AgB^ doablnts (V3«aa nod 3,ai}, 4ti ttattli) 
iind «itfiKtotfitT3.3iy 3tf, indleatwd tti« tavotvameitt of U«-6 pdsttioa 
In •«!« Itnkiigo* now»v«!ir, oostpartiioa of tn® o^®.!Jieal tut f t of 
i-O-CTIq,- iittri ottjftr blflairoaa darlvatlves (TidDle-Tio'JSI) t«vmir 
£"1-«, 11-*! ^ /"l t nka f« . 
Tabla • K\tni 
Cfia^toAl aHiftfl of Protons of c y i l l 
l l fna la Mo, of 1 4a«ign»«at 
urotona * 
in—n-T—rTrTTTT I -I ivrrT irr-inirriiT -i ' ' • — — — ^ — •• —• — . - i . • • . . — , . . . .M,, .__, , . - . . . . .^ ._.-_.^_». . i . j . . . .^ ._. .>. ._. . ._»„. .».-»^_. .»-»_^t ,M^ 
t .T0-2,i l3(a) 10 - p l iaar t - l««*»U-4*» l -T , i l -7 
3.30-3,«4(a) Id - ^fcaarl - I -» , I i -« 
3.33(») a " t i * I * 3 , I t - 3 
3.31(S) 3 • a - l «« , I I - < 
4.to(s) 4 - ^^$a2->i-s,ii«« 
4.9«($) 4 - -0^a^*I-4*,II-4 
S.Ot(S) 4 - -O-CH^-I-T.II-T 
s • • ln i1a t ,d • doii»lat» • • a a l t t f l a t 
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Th* AOtf* of frisg«Mittt«tios p« t t« r s of CUIII to obown in 
Chnrt tWII ft f i g . t i l . ffto aiitn pooko orot talB (14) , 9 i i ( i f ) , 
910 (14) , ^m C t t ) , 308 ( M ) , f ta (22) , T80 ( l 5 ) , Tia ( i 5 ) , tOu ( a t ) , 
a»0 ( IT) , «10 ( t 5 ) , 5T3 ( IS ) , 483 ( t 4 ) , 211 (34) , 2&9 ( t S ) , 10« ( 3 l | , 
92 ( t ^ ^ ) , 91 (34 ) . THe b9oo p«Ak in ttiio oimo oppooro ot o/o 93 
«ti<f t^fi «tot«eutftr too nC m/o 1^79 (14) , f^« MMO op^etx^* <»' Cia t i 
to mimiinr to tho !«a««i <ipeotm<n of C t8I . Sifforoneo l i e s l a tfeui 
iTit«n«f t t o i of tHffir oorr«Of)on<tiag noiiico duo t o tho vor to t lon i a 
th« ^ttiotltitttntii |>«tt#rn!i mnH s t e r i o fAOtoro. fho iatei ioi ty of ttio 
Oftftk At n/% ^^0 for«od by In te rna l oc»adon»«tioa, loot tiioa l a eaiio 
fif cmt <itio to th«i dlfforotioo l a t^o n t ^ r i o dioposi t ioo of t&o 
tlmfinm anltw. 
On t?i« ba«t« of tho abovo explimatioa (?J«« it aa»» spoc t ro-
^eopy) CLBII woo, timri»f€Jro, a««lga««t as I -4* , l l f -4» , I -3 , I I -5 , l -T , 









T1i« -^-CHj.- nrotons i n li«i:«<-0-Mb>«amrl«a«nt(ifl«iroii« {^^^) mwA 
h«v«->0«l>efi9^1ottf]irf»»Mtniiroii« ( l U ^ < »^f»««r liiit«««ttT4«iO<4l.01 
af idT4,T0-S«03, r«Hpftttttv«l)r. ^^thoiQf prot<iiit In lMx«<-a-««tti]fl* 
«iientofl«r<»ii« (taHltt V l f ) ancl ti«xtt«0««otti^l «upr«sMf l«r«a« 
(Tfi^l«i*V) fi9f>«<ijr to»t«e«a^S.94-d.a4 imd T9«fl9-«.23» r«rsp«oUv»ljr. 
THtts «n|ie«rMi«« of ••-o-CHj-* protoos i n m d i f f e r e n t rAglon 
( T 4 , T 0 - 9 , 0 3 ) a« eo«ii«r«« to ' -^icaj* protons ( r 3 , 9 a - e * 3 « ) «an 
li« iraee«»«f^tll]r •9i»lto4 to i n * i d o n t l f i e n t l o n of p a r t l s t l y 
mittiylfttod otisttnato i^livtnros of blflinronos ai^atloned oar 11 or* 
Th<R obs9ttn«t(!) iKiirtureo ooatnlnlng p « r t l « t l y M^t^^lototf blfttiyoaoo 
of ^ i f f e r o n t «f^rio« oufi b« Itettsjrlotedy sep«r«t«tf tijr flC aa4 
nnmiU&nn of tfi© ^lo groops &lrnt^ tiroaeat o«a bo a^otgno^i by 
Ttio Qtniotttr** aonlgaoii to C ia i ( I ^q ) ond CUi l l (tiCJ) iil»o 
rooortoif by t?? ottootroooopy, Prosoaee of boads at fr^^ipioootot 
^ O and 94il oa*^ tadloato tha t o t r a - ( l , 2 , d , 9 ) and t r t - ( l , a , 4 ) 
aroaatta awbat i tat loa patterna l a eiMt^ v b l l a tba i r abaaooa l a 
OUItf avaladaw t ^ p o a a t M l l t y of t a t r a - and t r i * a i ibat l ta i loa 
pa t ta raa . Roaavar, ^anda at STO aad 990 oa*^ abaraatar la t la to 
paa ta - a»d d l - ( t » 4 ) aroaatla aabat l ta t loa pat tarn ara praaaat l a 
Cttfllf. riiaao baada ara aoanoa to Ct«si aioag a i t b tba otbar 
banda at 9d80-J0as mm"^ (C-ll a t r a t a b l a g ) , ldS9-i«90 maT*^ 
(GaC-6»0), 160S*19M • • * * (pbaayl aaalaaat C-C) aad 1399, 1990 mT^ 
(arawatla atbar« oC-o-C- ) , 
ETCS«I^*IT*«* 
1 r~ f-
4 hnnA of hiflMvaai) Alxtt i r* CL (aaO mg i a %ii ml d r / uaf ) 
WAS l>(»iii^1itt(*d ^tt f i t>«a«ri ehlorldtt (a.S »1) «ia anbyaroaa 
notus^lnn o«r»»fin«t« (5 g « ) , Th« reaotion ^sivtura was raflttx<id 
on A hAftlnii RiDRtli* for atieKit 3>i bra. ?!]« a t x t u r * was (loiirad 
i n t o wator a f te r o(ni|>l(»tfon of thn raaot ioa . flia aaparated visila 
ar>li<f wait f l tt(»r«d aad wa«li«>d wl tu watar and dr lod . 
TlMf liftnxylat^d product (Uu'U on oxaHinatlao liy fUJ 
( f^i t ioa %v>\\^ Tten«#na-»i:tbylae@tat0*ForrHdlo aold ( 4 4 i 3 t t | aa t ^ 
davf»loptnft 9i»lV0nt l ya te^ , !<iio««d two f luoreaeant apata l a UV 
l l f h t , t4»li«ltad as CUU ( M ^ 0,5) aad Ol i l l l (H^ O . T l ) . 
CL» waa f iur l f iad 1^ eoluiia etiroaat igrap^y ( s l l i e a na i j 
aatttf etiloroforoi aa tli« a l t iaat . iPurlfled produet (3ua «§) «aa 
aubfaetad to praftarattira l a r« r edromatograp^ ( S l U a a gal ) ualog 
^#aaNina«<iStltir1aeatat»-rortal« aald ( 4 4 t S t l } « • tlia davalaMny aolvaal 
a ra taa , CLttl CH^ O.S, i tO mg) aad OUlIt <R^ O . T l , i S mg\ vara 
al»tal Mai . 
f - 4 S n < - « S I - T p T I < - T , t ^ , l I ^ - « « x a - < » - % « n s f l ^ ' " l - J S I t - ^ j r W f U v a a a 
I t waa o r r a t a l l t a a d froa oblaroforaHaatiiaaal aa aaioarlaaa 
naadlaa ( f f a f ) « . f . t9S-M** awl . v t . tOTt (aaaa) . 
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t t w«« «rr»t« l l iM4l froti eklorofor««M« tliaftol «• «oloiirl«»» 
»« •« ! • • (70 «g), • • p , a30*3a*t ««1. «t« 1078 ( « « • • ) • 
30SC) (phmnrl C-«)t 3S70 ( - a i 3 » ) t 1»«5 (C«0), tdSO, i e 4 3 , 
IfJOS, t w o (-Cii«-) , lS70t t?l90, tSlO, t4»5 , 1460, 137», 1S35, 
1300, 1360 (•C*0-C-), 1231, 1190, 1175, l i a o , 1110, 1040, lOaa, 
«•»§, mn, »io, 9$o, aao, sio, 7«o, 730 c»"^, 
2.S2 (d, I • 9 !»«, 4H,U-I-2»,0%a-lI a»,e*)| 3.70-2.53 
( « , r>H, | » l i t f t r l - I - 4 * , l I - 4 S I - 7 , I I - 7 ) | 3 .30*3.34 ( » , lOH, pbaigrl-
I - ^ , t f - S ) t 3 .30 (« , I • 0 K«, 411, t l - l - 3 » , S « , l I - 3 » , 5 » ) | 3 .33( S, 
in, if-i-a, i i -^) | 3,3si (s, aa, a-i^,i i-^)t *«'^ o <«# *«t -o-cn^-
I - 5 , T I - « ) | 4 . M ( S , 4f!, - 0 * C l l j - l - 4 » , I I - 4 « ) | S .03 ( S , 411, -OMJM -^
1 - 7 , 7 1 - 7 ) . 
Itlfit- io7« <i4), loeo (la), dM <i7), sta (a4), sao (i7), 
m9 Cai), 7to (aa>, 7$t Ci4), 7to (i»), n% (i»), 7is (la), 
7i« (IS), 7i>o (f i ) , •99 Ci'O, •u (la), aio (la), a7a (la), 
aaa (i7), aaa <i7)^  4aa ( H ) , 4aa (la), 4aa (la), 37a (i4), 
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l i t Cta), laa ( t i ) , lai ( i*) , loa (ai), io7 (aa), toa (aa), 
laa (la), 9$ (100), 9B <IOO), ai (a«), 7a (aa), 99 (aa). 
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